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ABSTRACT 



PROBLEM TO BE SOLVED: To provide an active matrix type light emission 
device capable of performing sharp multi-level color display. 

SOLUTION: In this light emission device, plural pixels of a pixel part are 
enclosed respectively with a source signal line, a first gate signal line, 
a second gate signal line and a power source supplying line and each pixel 
has a TFT (thin film transistor) for switching, a TFT for 
EL(el ect rolumi nescence) drive, a TFT for erasure and an 
EL (electroluminescent) element. 



COPYRIGHT: (C)2001,JPO 



(19)H*a#tWr (J P) (12) £t IS 4# ifr & $R (A) Ul)fttW«I&l!#*t 

^^2001 -343933 
(P2001- 343933 A) 
(43) H ^13^12^ 14 B (2001. 12. 14) 



(5i)intcL T mmn fi f-T3-r(##) 

G09G 3/30 G09G 3/30 J 3K0 0 7 



G 0 9 F 9/30 


3 3 8 


G 0 9 F 9/30 338 SC080 




3 6 5 


3 6 5 Z 5C094 


G 0 9 G 3/20 


6 11 


G 0 9 G 3/20 6 1 1 H 




6 24 


6 2 4B 






7tcH:& g&&£®&22 OL (^ 50 M) &j&HC«c< 


(21>fflK#^ 


f$R2000-359032( P2000-359032) 


(71)ttUSA 000153878 








(22)dtfHB 


7^12^11^27 H (2000. 11. 27) 


#^;nmj§bKms#398#« 








(31)«jteffcl3B## 


4$§PF11 -338786 




(32)flBfcB 


¥Jsfell*PH/i29B (1999. 11.29) 




(33)fl8fcttfcfe!SB 


B* (JP) 




(31)«jt*fcfe3S$# 


86968 (P2000- 86968) 




(32)«jfcB 


¥flcl2# 3 £270 (2000. 3. 27) 




(33)«5fc«L£3gS 


B* (J P) 








SKH£f|< 



(54) K5W©=S#] ffeft§88 



(57) DSR] 

351<E>£--MI^£> ^2©£-*-Mi^*& 
X<yf>yfflTFTi. ELEKlffiTFTi, 



7 



(6a) 



,4T 



T 



TFT 107 




'V* 112 



TFT 106 



110 

111 



>H£«tftio9 / -t 



n — rr 



(2) 



#§§2001-343933 



mmmmmt. m2<z>r-bmnmsm®&t. mm 
mi*g&<Dmm\*. e L^t, ^EELif(D58ts 

-5-n^*l$iJP-r?>ELKl(lffiTFT<i:, itfFEEL&lOT 
T F y T>?m T F TRtf?8£ 

MTFTt^'lL, 

itftESS 1 ©y- hfi^ttraiSH&fcAoTttE;*^ y 5P 
>^TFT«D»toW«fPSn, 

me* 2 ©y- bmnmmmm&K^Tffimm&mT 

»t*E*g&© E L«f05Btt5«lll!t*lllt5 £ 

mn^ * fx 5 c t zmmw. 
4MMbm9K£. »2©y-MM«uE»iiaK£» 

£{|*yBI@8I^GR3nfcffiR©jB 2 ©y- hft^iS 
<h> «KWS«i:«r-r*fS3*SE«T?*oT, 
MEH^fiHMRaBX tT*5 0 . 
lKrE*g&©iS5itte, Mjrf>yj8TFTt. ELfga 
ITFTt. fSfTFTt. EL*?****!**!* 
U 

ffiEx-f y^ifjxi f T*qsr-r*y- httSteilirESS 
i ©y- h«<**a*ttsnT*o, 

MEX-f -yf>^TFmt5V-^ftt K W 
ttMSH E L nMI TFT mW- h«® ^SEK $ ft 
S&EMiffl T F T«tfl-rsy- Mtff ttMEffi 2 ©y- 
ttEJIlf&ll T F TsWM-S V-X««t H W XWft 

ffl t f Tj&tarr *y— bnuttm-z n-c* o . 
me e Lmwim t f T*trr* v-***** h u-r >* 

nm.mm®&t. »2©y-h«*wMHwg*fc, mm 

-xm^Slt, lftE3S 1 ©y- hfllfHSUBKEIKlcttR 
aftfc*£$Sc©ff§ 1 ©y- hfg^&t, Mffijff 2 ©y- h 



fflTFTt, WayBTFTi:. ELf?t«n«l» 

u 

MEEL*?tt, -^©m&fc'ftfcftfctf 
fcELlt4fLTl5D, 

awE^'f yf>^TFT*qrt*y- h«»*ttEJB 

JtfrEX-f yf->#mT F Tjjtrr* V-X«Wtt H w 

ttstrEE LWKifflTFT*t»-r*y- hmat&^sft 
#te«^b t f twtw- Mtst*ffiE*f 2 ©y- 

«EM*ffl T F TOTSrr* V-X««i H W 
ITF TOTSTTsy- h«g<h&M!* *lT* 0 . 

SfrEE L^njfflT f Twr*y-^**i h* k >m 

Al Q3 (hUX-8-*yj7-fh-7;R^ 
A) ^fcttTPD (hU7ir^75M)»») 
* C <b *#m<h-r S^3tS«. 
[^3^6] |»»H4K:*v»t. #iE#U-7-«^t»^ 
fttt. PPV (*'j7x^U>lf^l/» , PVK (# 

cm^s 7 1 v-7.mmmmm%,t \ m 1 ©y- 

snfc«fcoju i ®y- bmm&t. mim 2 ©y- h 
ait, *««i6iit*«-r«jfiwaE«T?*-9T, #jeb 

MEMClIlt X-f-yf>^TFTi, ELK® 
ITFTt, MSfflTFTt, EL^tac-tn^tVff 

u. 

S(rEX-f y^iffST F T2)£frT£y- hSffi«fiE^ 
1 ©y- hflW*£SBttattT43D, 

ti«i[EELBft«TFT38«(rT*y--hfl«t8BKa*l 

«E*ffifflT FT*trrsy- h««snwE^ 2 ©y- 



0 



(3) 



^^2001-343933 



ffiTFTjitff-r<5^-h«@ig^SnT*3l), SHEE 
L IBSW T F T**rr * V-XflWti H W XWfctt. 
-^ti«ilfS«©^iSi&^«c. feS-^ttWEELJlS^Ktt 

17WA«MrtCnfl©«#ii*»IIBTal. Ta 
2. Tani, (m- 1) fl©ttf£JUHlTe 1 . T 

e2, Te (m-1) (mte2;fr>e>na;T-©<£:§:© 

tftfE# T a 1, Ta2. Tan££V> 

T, ^y-X«*HM«@**SttEV-;**<WSl* 

MEWSHPITe 1, Te2, Te (m-1) tc*5 

lftEn|@©#£i*.2»-#!fflTa 1. Ta2. — , Tan© 
5-fe> Sfii^iHTal. Ta2, — , Tami, 
EftftaRflTel. Te2, -. Te (m-1) 

]ftEn®©#€?j&##fHTa 1. Ta2, — , Tanffl 
5^0tta?dSWTal. Ta2, — , Ta (m- 

i) ©?*tf£h#iitt3nTft*&. ifrEraswraTe 

1. Te2. — , Te (m-1) (O^n^tvUi^m^tX 
SSTOJdim**, aeftWIBlTr 1, Tr2, Tr 

(m-1) T?*fK 
ffiEIN&tlifflTe 1, Te2. Te (m-1) O-t 

*ue tuww&s nx* s . mie ©* s&&jgim t a 

1. Ta2, TanC^^Oit^iHTal, 
Ta2, Tam©^ft^n^te3ft5*T©MW 

^SSlHTdl. Td2> ~. TdnT&O. 
ffiEnfl©**&$AimTa 1. Ta2, ••% TanO 
3-feco##jX^f@Tam, Ta (m+1) » Ta 

am. Ta (m+1) , Tan©*«)t§a*iW 
ro^n^n*s§8J&Sns*TW»^^»3WT rm, 
T r (m+ 1) . — . T r nt$5. 
MEr^^f-^OTCioT. #HE3BRHWT r 
1, Tr2, ~, Tr n£&VvrlMEfflR©ELX?#t 

£friane©#4k##PlTa 1, Ta2. Tan 
<h. ME (m-1) ac9ff£)HnTe 1. Te 2, -. 
Te (m-1) ©5£l3±THi;'P&9. 
ME^jMffllHJTr 1, Tr2, Trn©fi2©tfc 
tt. 20:21:-. 2 (n-l)-xfg$ns^<h*^®<hT 

Cfit#>£8] V-Xi^SijiKt. »1©$*-MS 

«t, IMEy-;*«^lMKI^*fc^Stifc*ft©y 



MefR i ©y- vm^immm^ztm 
sntM©^ i ©y- hft^t. nasm 2 ©y- *> 
ii^&uBitiia&c&tt $ tt&«s©f§ 2 ©y- 
t. -je©*ftc«fcnfc«wai6«tt*rrs»iiai 

ttEBStfttttft ©BS £ W bxfc d , 

#TlH^!c©iam«. X-fyf>;/ITFTi. ELIBK) 
fflTFTt, iSflTFTt, ELsn^ts-wenw 

u 

MiEEL^?tt. BPStttffit. -£©tt&K«£:ttfc# 
«OTSW«t«lrE»fiI««©Hfcl9:W-6ti 

fcELBt«:WLT*5D. 

«e>w yf>yiTF Tiwrrsy- hitBttttfiff 

1 ©y- h«*Hn fcaa***iT*o , 

-*I4ME«»C©V-X«*tti, 
H#EE LBWHTFTasri-***-- httSt^MSn 

itE*au8T FT3wrr*y- rasttttE* 2 ©y- 
MEmaua t f t atrr sv-;MRt*£ h w >«* 

te. -^«*&E«5S««&iS«h. fc5-^««rEELffiil) 
fflTF T*tfirT*y- h«@<h^$*ax^0 , 
KrtEE LWftflT FTjWfirr* V-^««i H W >^ 

17k-A»l:niOttMWTa L Ta 
2. Tani. (m- 1 ) fi©fff£NimT e 1 , T 
e2, — , Te (m-l) (m«2^6n£T-©ffi§:© 

»E**ii«JIPlTa 1. Ta2. TanlC*3^ 
T. WEy-X«^WBftEI*^6««Ev'--^«*Mift 
^ UTx^^^-^tt^^tttEWfcWBSR^TCX 

tiEliWTel, Te2. Te (m-1) tC*5 
v»t, ttEiMtraiaRKTJjStifcittET*^^*-^ 

flfrEniHwS^a.^KTa 1. Ta2. Tan© 
5*. S^*^WTal. Ta2. Tami, #J 
ffil^iTel. Te2. Te (m-1) itt* 

MEn<i©#$jX^WTa 1, Ta2, Tan© 
-9-&©«S]&9jnnTa 1. Ta2. — , Ta (m- 
1) ©tti*h3&«BB»SnT^6, fifrEm^WTe 
1. Te2, -, Te (m-1) (D^tl^tltffflthZtl 
2>£-C<DMffltf. IwIWTr 1, Tr 2. -. Tr 

(m-1) T*D> 
WEW^JBlBTe 1. Te2. Te (m-1) ©^ 
*V6tUmihiStlT^. ^nlOftiX^nTa 
1. Ta2. •-. Ta n©^S©S€rii:*-^!WTa 1, 



(4) 



4#H2001-343933 



Ta2. Tam«^n^nA*ra&£tt££T0»Pi 
A*, *S/TOTTdL Td2, TdntJ&t), 
SJEnfflODtt^ii^faTa 1. Ta2. Tanffl 
5^®ita*iraTam, Ta (m+1) , — , Ta 
n©*ft**l#BMfcanT*»S, A(rE###&*»!ffiT 
an, Ta (m+1) , T a nO*Ot*a*)P 
©*n*fl^ttSn**TOJ!IOT«QE3ft«WT rm, 
T r (m+ 1) , TrnTftD. 

1 , T r 2 , T r n £4»>TttEttft©E LSTtf 

MI2nfliO^#iX*»iraTa 1. Ta2> — » Tan 
<h, ME (m- 1) iOiSlBlTe 1, Te 2. 
Te (m-1) ©SSJi^TBi;-e*D, 
MEStkHPIT r 1. Tr2, — . Trn©ga©Jfc 
HU 20:2>:-, 2 fo-D-cfcaft* 

^auDKias^:. *2©y-MBmMawa»£. mm 

lttWB i <oy- h«^iMaftEi*KaEtt 
snfcMc^ i ©$»- mm*£. mea 2 ©y- h 

«^su^ii&tcg^anfci£&©sf§ 2 ©y- bm^m 

ffTCBSffttttftoBX LT*5 0 , 
ffi£ttft©BSl;L X-f>^>^TFTt. ELK®] 
JHTFTt, «SflTFTt, E LJtfPtfc-Wrfft^r 
U 

SfrfEX-f y^>yjtlT F T3ififfT*y- h«ffttttESi 

i ©y- hfi^*tsa*snT*o, 

XW04» -*M#E*R©y-XflW«l£» >b5-* 

tt#MEELKii»TFT*tffr*y- HWitsafcan 
lt-rEiSiffi t f Tm«y- htftttttEft 2 ©y- 

MIEMiffl T F TOTTT 6 V t H 

«. -yumMmmm&mt, ^-^wmel^®) 
mTFTt>*trrz>>r-hnmtmmt<nT$5r), #iee 

-#«ttEWR#l6»t. fcS-^ttlttEEUtfFKtt 

1 7l^AJWIrt£nfl©*£&*JUNT a 1 . T a 

2. Tant, (m-1) fiO^SMWTe 1. T 
e2, — . Te (m-1) (mS2i>e.n *T©ffijt© 

iliettMWTal, Ta2, Tanl:*H 

^LT5H?*;i^-*fiWttE*R©B*©£TKA 



flflMBSJBMTe 1, Te2, — . Te (m-1) \Z& 

ffiEn.fl©S£&#»PlTa 1, Ta2, Tan© 
<*&2>4BNTa 1, Ta2, •». Tamt, tt 
EIV£)fMTel, Te2, -,Te (m-1) 

MEnfl©»*2»;WWBlTal, Ta2> Tan© 
5-fe©S#ii^WTa 1, Ta2, Ta (m- 
1) ©*n*tl*»B*&S*rr*>6. ttEffiSWNTe 
1, Te2, Te (m-1) &tt&ttffiBRtbi£ti 
«£T©JUH:tt. SjSJ«fflTr 1. Tr 2. Tr 
<m-l)-T*D. 
aWE*fifeJWBTe 1. Te-2, -» Te (m-1) ©-£ 
n**T*«W» $ ftTfr 6 , ME n<@ ©# £&»X8M T a 
1. Ta2, •», Tan©5-£©#;*&#-gP!Ta 1. 
Ta2, Tam©-€-n-etld^te$n«ST©fflra 
*», ^T»fflTdl, Td2, — . TdnT£*K 
MEnfi©»*i&3>JI8llllTa K Ta2, Tan© 
3*OftjX?ifSlTam, Ta (m+1) , — , Ta 

n©-tn« ! ti*wjfcanT*»6. nfrE&sit&^raT 

am, Ta (m+1) . TanO^fflf 

©*n^n^tt*n**T©j(Pi««»«iiiT r m. 

Tr (m+1) . Tr nT*D, 

1. Tr2, TrnlC^ViTmefflkQELX?^ 

flftEne©*fri£2tf8IHlTa K Ta2, Tan 
<*:, AWE (m-1) ffi<Dffi%mmTe 1. Te 2, 

Te (m-i) ©ssti&THCir&Q. 

Stta»»HTrl. Tr2, -. Trn©fia©Jt 
tt, 20 : 2l 2 (n-OtiSn, 
IRfEtSfiimTT 1. Tr2, ~» T r n tfffi%-r&JR 

[i»*js i o j v-^«^wBwa» )B i ©y- h- 

V-7.«^<t, #IE^ 1 ©y- Ktt^WBMlBlK^tt 

aEahfcUBR©«i©y-h«^»t, t(rE^2©y- 
bm^mmshm&izmi-ztitcmLvgi 2 ®y- 
-fi©«ttc«fcnfc«3wae«it4#-r*5s* 

MEB^SI5«^©B^*^ 0 . 
«HE«BR©B3lSti. X-f7f>yffiTFTt. ELIB®) 
fflTFTi, SifflTFTi, ELttlztttvetVK 

meel^«, mmmmt. -feommzmztitztt 
iwtst. MeBams&ffiiE»iAi«fli©nicttit6n 

MExf v^-yywi f T^-r-sy- hn®«^E^ 



(5) 



4^^2001-343933 



i ©y- bmm&tmtztiT&Q , 

^E^^ffi t f Ti>m? sy- vnw&mam 2 ©y- 

fflE^Sfl! T F T^tff-T s V — X«Wtt H l<"f >#U£ 

m t f iwr sy- tjg^ s nx*5 d , 

ll*EEL^BTFT^T5V-;^#<h HHMR 

1 7 W-Aj$HrtKn^©##&#-8!IHT a 1 . T a 
2. Tani, <m- 1 ) ®©M3$ifflT e 1 , T 
e2, -v Te (m-1) (m&2#>e>n3rc©ffi|:© 

Wimm&RlfflTe 1, Te2, Te (m-1) K£ 

liijEni@©S#&##PiTa 1, Ta2, — , Tan© 
5^. HtMIWTal, Ta2. Tamt.fr 
Km&mTe 1, Te2, -, Te (m-1) 

iEnlOt^ji^TaL Ta2, -, Tan© 
5^©#^ii^MTa 1. Ta2. ••, Ta (m- 

i) <D*ti j etufimbztixfr*>, imm&mTe 

1, Te2, -, Te (m-1) O^ft^tltfMASft 
«53iT©J(HIHia». iSPTr 1. Tr 2, -. Tr 
(m-1) 

ffiUffiiMfflT e 1 . T e 2 , Te (m-1) ©^ 
ft*tT#BIMft;£nTtf» 6, MG nfl©»*fc*fflHT a 
1, Ta2, ••. Tan©3^(DtfE»WTal. 
Ta2, T am©f n^H«j!SSni»iT?«W 
*t, JB»WBTdl, Td2. TdnTJO, 
ttEnfl<D<ft&#jQIBlTa 1. Ta2. Tan© 
3£C!>ff«j&&jQmTam. Ta (m+1) , Ta 

n vwetumibz nx* 6 . ttm&w z&zmm t 

am, Ta (m+1) , -, Tanffl^©i^*iM 
«)*n*n3^ttan**TOj(W3ra»JWBlT r m, 
T r (m+1) . TrnTJbD, 

1, Tr2, TrnC^ViTWEUHJcOELXW 

MenflG>«S&*j(j!mTa 1. Ta2. -. Tan 
<h, ffiC (m-1) @<!Di£W!Te 1, Te 2, -, 



Te (m-1) ©fi$«±Tl^i;T$.D, 
WiegSWTrl, Tr2, -, Trn©fi$©J£ 
tt, 2» : 21 : •••> 2 (n-OttSn. 
1WE*^8PIT r 1 , T r 2 , -, T r ntfftmT&m. 

im?m 1 1 1 fuse* 8 1 o k4$^t, m 

e e lh te&a-^ xtrttfeK y ^-shwhmi 

m?mi 2] ts^mi ncfev^T, ^fne^^^m 

A1Q3 (MJ*-8-*/U5-f I — 

m^mi 3] fll^Hl 1C^»T. ME#'Jv-^W 
WMtXt* ppv (#'J7xn|x>Hr:i/» , pvk 
(# g tf =;w!i;wxv*-;w y h # 

[ff$g( 1 4 ] If 3fc>S 7 755!ii3fcS 1 3 ® vvftufc 1 JS 
Ktswr. lWEn«©S£2,2>.8PlTa 1, Ta2, 
-, TanfimVkCKft?Xlr>feV>££&ttR£'3~«X 

m>m 1 5 1 m$m 7 ^sw^js 1 4 © v»r 1 « 

Kt3V>X. mm (m-1) B05l»Te 1, Te 
2. — , Te (m-1) teSH^tcM&oT^&^iltS: 

rawss 1 6 ] m?m 1 ^sw^js i s owm** 1 jh 

K*3V>X, ifEX-f^f^yflTFT, MEELBKlffl 
T F TRtftffiiSMT F Tttn f t F fc 

it p ? ■* T F TT?fc-& d <»: tT 
S. 

1 7 ] i nmm^m 1 6 ©v^-rnd^ 1 m 

tC*5V>T, MEEL|S»ifflTFT«. ^EELffiidffiT 
ZtlZ>i:*7(DVtM\Zf2:Z>Z\£$:mm£-rZ5&tmW. 
flMH0M3»£. ^2©y-h«-^iSfEilj|5I8&<>:, ® 

^m^. flilE^l©y-hfi^*aSB®jlEl^6.Hi^Sn 
1 <oatRfl|^»t«l»E3B 2 ©y- h«^«afSi»)lHlS& 
*»6ffl^Stl«»2<oa««^K«koT, frE4t»©E 

L^©Ki)u5^n j en*ijiii$n-& c t *w»i-r«si 

CIS*«19] V-^ffl^SUBi!lB»t, ^i©y-h 
A^«UBnilK&. *2©y-h«4HMOM3*fc. ■ 

frES5^SI5«^|fc©il3g*# b. 



(6) 4*^2001-343933 



i ©gftm^RtfitfriESfs 2 $>>f- bmnm\mi\B}& 

m?m 2 o ] m^m i nmrn-^m. i 9 ©urn** i js 

ratjfcs 2 1 1 m^m 1 7!ii5a*is 1 9 <D^rnft i « 

2 2 1 ti^Ji 1 n^m>m 1 9 co v»-ma> i js 
tcie® <7)«irffi^3^B v > £ t £4$m t-r « d v d 

[5e^©i¥*fflfcS&iK] 
[0 00 1] 

CO 00 2] 

tt*Ogf] ^JifcTFT£J&fcT*>8» 

[0 00 3] uOipftTi'T-f^Vh^XSiSS 

[0 0 0 4] *VTt£t,\Z. B^mm^tLXELm 

T/fX^W (OELD :0rganic EL Display ) Xt*t 
Wi^-i hXS »;f-f >ify^f H (OLEDflrgani 
c Light Emitting Diode ) tfcOf SnTHS. 
[0 0 0 5] ELr^^yHli Mf^xyHt 

IttS) WfcEL®3&^Snfc«jfiifj:oT430, *fcE 
?L^l2lg/553tH/S^SISj iV^«H«ijtd^if 



[0006] sialic m&t\ziEmi*M/mi{M 

[0 0 0 7] *IHijSfflSlC*5ViTltffitl©@©WtCift^e 
tt*£T©Jf£if&ffcl.TELli£Df.£. <fc^T±i£Ufc 
lEJLSEAfK lETLNtigJI. SBtlf. *?IM£JI. m^ffi 
Alf^te, ±TELm\z^$itlZ>. 

[0 0 0 8] -tl/T, ±K*ifiT&*ELJBlC— 

^TELlWf^l-Sui^, ELJffpjWBSWfci: 

»jfcsn*»fc*^ « e l*? t»*. 

[0 0 0 9] ELf-f^^HOMWfttU, 7^" 
1 9 *«V»TKWr*. 

[0 0 10] 01 SKlT^DiflBftOEL^-f X^H 
JRflWfcAaTSy- hflW* (G 1 ~Gy) tt, «H 

**«rr<&^-f »;f>^iTFTi8oi ©y- h«M 

TFT 1 8 0 1 OV-Xf«t HH >^*£tt, — 

-T&ELBIMITFT 1 8 0 4 4>y- htttt&tf&S* 

>x>1t 1 8 0 8 K-tn4?iiaSRS*lT«r» 

[0 0 11] «IWnELIflfflTFT 18 0 4 

IM (Vl-Vx) ^ttELi^l 8 0 6\Z 

8BRanTV»S. WKKIgSl (Vl~Vx) 
Wltttlp.K. (Vl~Vx) tt, «B 

jsOTrr^a^vu- 1 8 o 8i^8RdnTva«. 
[0012] el*?i 8 o 6j*n@t, mmt. mm 
tBMitciBidRitsn&ELBtwr*. eli? 

1 8 0 6<D^@^ELffiSlffiTFT 1 8 0 4©V— *H 

soeommmmmm, fsm/mMutitz. mz 

E LSH 1 1 8 0 6 ©|^ffi*«E LKSjfflT F T 1 8 0 4 C9 

Lif 1 8 0 6<0HHE«tttA«S. mw.timm9.Mtt3: 

[0 0 13] ^43*8J«IHSlCfeViT, 

*^t»]fl®tP?*. iB^®®©^firtMlPl®®0^tt:C9 
€&H* J ELSBIIlttflET*l3. COE LSK®J«£EA^E L 
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[0 0 14] 01 8TiLfeELf^X^Wi, T^" 

9»^-r. io©y-h«^d^^$nxd^e>, 

(F) Jcffi^*. 01 8CDEL5r-f^yW©#&, 
©7-f>IH (L 1 ~Ly) tftttf£:tTrv>«. 

[0015] ffimm.f)vs> <t3.z>\z-DtiTi7 u-Amm 

[0 0 16] SftjMEK (V l~Vx) tt-3£om 
[0 0 17]^l©7-f>W (LI) IcSSVrO-*- h 

mnmG i cay- h{i^ffift[5i^ecosj?m^*« 

^-pyoifx^-M^ATjsn-s. v- bmm&G i \z 
mmsntz±x<D^ yf>ifmTF-nt.^><Diftm\z 

&-5©T. V-xmnM\Z\JlZtltz7')-nif<D\Zy £ * 
mn\t. X-f7?>^TFT«M/TELiMTF 

t ©y- bmm\z xts $ n&. 

[0 0 18] ELffi®)^TFT0?5 1 A'^;WKfifc^Sr?Sf 
&©i§53 <«BE) IC«toT$iJiap$n*. «fc^T, ELi 

?<nm^wmzftfrz>%m£. ELsadfflTFToy— 
hrn®^ atj $ ntz.7 ± d ^© tf 7*m*% ©«& om s 

[0019] ±^ufcid^moigb» tzv-zmm* 

S l-Sx^OT^-O^Otf^^CDATJ^T-T-S 

<t, igi©7-f>«sw (li) amT-r-s. fcfc, y- 
mj-t^x^mmt^mmmmt^^nx i ^© 
(L2) t^D-7-*-h^^G2icswm^A^sn 

£>. •eUTBl®7'f>3?iR (LI) iH«fcV-^« 

l-sxicjii^T^-p^ex^-m^A^sn 

[0 0 2 0] -^LT±T©y*-hffi^ (G 1 ~Gy) 

izmft.mm>sxjizi\z>t. ^xay-omm ai~ 

Ly) d«*lTT-S. fT05-f>W (L 1 ~Ly) *t 

W^C^T^T©®^**^^^ lOOlW 
J&3ft&. &43±T©7-r >8ifffl (L 1 ~L y ) £Si£ 



[0021] Bu©j;5fc* yT-n^^a-m^icfc 
Art$n57±oy©t*^:*m^©«&©^tT?flg^ 

[0 0 2 2] 

[f6Bjdw^Lip«h-r-&sis] EL^?ic«t;es$n-5 
nsaiTSrs 2 o &m ^xm u < mm?*. 

[0 0 2 3] 02 0 (A) liELiifflTFTOh7> 
S^^tfttftwT^ 7T?$>D, 401«I DS-VGS^ 
tt (X«lDS-VcsftiS^) t«W*h.TV»*. CICLTIds 
ttFW>**TNfcD. VGstty-h«flET*«. £© 

[0 0 2 4] a*. ELifOTfSICJ&toT. ± 
E lDS- v GS^tt<D^S4 0 2T!«L&*«ftJBV»S. 
4 0 2TB^£flU*e>l£:fcH£H2 0 (B) izjfrt. 

[0025] 020 (b) mix^-rmmt 
maim.tminx^z>. mmz\tvt^mmm 

(V T h) i£«Xtt-ttl«"Foy- h«ffiT?*^.M^t*ft 

[0 0 2 6] yf>^ffiTFT*»*>iftoTl* 
rtCA^StifcTT-n^cotf^M^^ ELBMJBT 
FT©y-h«Etfe*. C<0t*, 02 0 (A) \Z7ik 
Vtz I ds- VGsWttJsttoTy- httJEKSf LT K W 
>m?lfc$U#n?tfc£5. BP'S. ELKHjfflTFTCDdr 
- h«ffiCA7J$n-577-n^cot*x^-«^W«ffiJc>ct 
J&LT, KW-f>Mi£©«& 04->©EL!ESj«<i) ifi 

[0 0 2 7] ^©.kptc, Hx^ffi^»C«t^TELm 

[0 0 2 8] L^L^6s ±IS77"DyiESj«TFT 

X-T y ^>ifm TFT© I DS" Vcs^tt*^ l^PgHISrS 
SP^iS^WX-f y 7^>^fflT F T tmfc2>®& 

[0 0 2 9] ^©«^. ^-f^f^fflTFTtDHl/ 

■i >mmw^y^<Dmm\z%^iimu^h(Dtf3. 

D, ^^©ELISSi^TFT^ttS^S^-l-ttffid? 
d^«)Ct»r7S:^. Bp-£, =&EL^«C^LTS^-5« 

[0 0 3 0] ifc. {Str#ia^©ELK®lfflTFT«C^ 



•I . ct 



b^y-hBJEtfjtafcofctLTfc. E LSKJiWT F t 

^ffi^-r-SJitli-e^^Vi. £6K, 020 (a) 
5 fcSB 6<^fc «k 3 ty- h«EE©g£fl:K:*f UTJ§8cifl& 

iDs-VGs^tt*^i^Tfe-rnn«» *uv»y-h 

l/"CfeE L^©5Bt*a«J£SBfflT-*§ < I&oTL 
S3. 

[0 0 3 1] gll&Kte, y^>ifmTFTtEhm 
[0 0 3 2] *&Wlt±.Bifflm&*:&?>-T?3:-£tirz : hO> 
[0 0 3 3] 

C^£&tfe-r&fcie>®^g:] t^-d^ 

m<Dfflm\t. y- vm.m<nmc\z.n ut h u-r >ttm^* 

*WWWKi»lrrsft:»K: 1 ds- VGS»tt««50f 

[0 0 3 4] BJ-£, I dS~ VGsWte©WterJ*#»*ofc 
*§£i^ ffi&Blfttty- h«E©IEft:lc»UT H U"f > 

tusk ■*■©«*, ffiH©w»w»snfev»fcv>5* 

[0 0 3 5] ^-u-e*5llBAIt B L*?©R-r*3fc© 
3fc©**«»II*CfW»PU IWWBRtfr^. EL*?©R 

swhshot-*- 5 c t -mwn»*s swatttra©* 

■Wft (KT. rVfMmtW) tut*, ttsmft 
«*a©»»rtr* J; -o Tff ten«IWWa» W5MM» 

[0 0 3 6] JbE»^K:i-3T*fEWTtt, TFTKJ; 

i^y- h«flE^*t> itt * sn-s>mtfctt©«e> 

©«3t*#]*»B*T?*:* < gfc^ T U * -5 1 V> 3*£ 



^^2001-343933 

[0 0 3 7] CTFK:, *5Bfl©«Wt 

[0 0 3 8] *%WlCJ;oT, V-Xflrettmstt 

SUgWiBK&. B*«£ftffT*3Bfc£fiT*oT. It 
EB£fftttt&©B;R«*r LTfc 9 , ttlE*9fc©BX 

fit, ELffi, SffiHE LJ(fF©5^S:-tn*hJWIfT 
SELiSlffiTFTt, lftiEEL8E»>fflTFT©l8Slj£ 

^jw-r«. X'tyf-yprnTF Txxm&m t f t t &w 

U *fr!E35 1 ©y- h«<HBB»BKfc«koTllWeX'f 
y^>yjBTFT©B»jWHBSn. fjEM2©y-h 
«<H«l!lB*tC ±oTWietira^T F T©Bm«qMfll 

tT-imS^fr? El i «MH tT*f83^B«««a 

[0039] ^nck-sT. y— x«<HMHf!i®tt 
t. IS 1 ©y- hflftflUBMBHU:. «s 2 ©y- Hi* 
BJBllB&£. H^SPt^ JttEV-XBWRIMaBHC 

«*snfc*R©v-;*«*H*£. i^ress 1 ©y- hm 

*HMBfcBBld^3ti;fc:ttft©3§ 1 ©y- h«*t& 
<b, MEfS 2 ©y- h«*fl»gMaKK8&tett£:t«fc 

©jb 2 ©y- t , s=rr 

BT&oT, MIEBBffitt4KR©BB««LT«Q. At 
gE8ft©B£& Xl'yf^fTFTt, ELBBMI 
TFTt. ISfflTFTi, ELB?i*"tn-€«B' 

u wiex-f ??->ifm t f T3ws-r*y- 

ie^ 1 ©y- Ms^fctsattsnT* 0 . saEx-r ^ 

>^JflTFT)Wt*V-^*«i t* W-f >«Wttt. - 
#ttllWE»»© V-X«<HSl£. % 5-^«MIH E LIB 
»J8TFT*«*-r*y-h««taBKStlT*D, *(riH 

«*^t f Td^-rsy- h«s»ttiEjR 2 ©y- hm 

3-^ttSdEE LBftJBT F TMrt«y- hm^tg 
^Snx^t3> «HEELBWl«TFT*qr-r*V-X«l 
*tPH>«jttt. -*»WWE*B«iaBC:, %>5- 
^ttliSEELB?caa*SnT^*C.i««Ri:-j-*5i! 

[0 0 4 0] *5HHlC±oT. V-Xflr^BJBftBB 
£. JB 1 ©y- hB^BOBWBBt. «2©y-h«^ 
BJB1B0B&, iB^aBi, #MEy-Xfll<»»BftllIBlc 

8«3nfc«»©v-^««it. mes 1 ©y- 

^CUBAlSIB-(cSSRdn&«»:©fR 1 ©y- KB<MR 

WEB2©y-hm^WB«ffii»ic»«snfc«»: 
©« 2 ©y- hft^sa t % -je©BttK:«fcnfc««[« 

mmZGLT&r). MIE«IK©BBa. X-f y^>y« 
TFTi, ELIKSlfflTFTt, ^SITFTt. EL 
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MftttM©fflfct£tte>nfcELj§t£#bX43»?, t«rfs 
X-f 7f>^TF Tj&Sfff-Sy- hmffi«WI2^ 1 © 

f T«qrrs h w xw»*, -#ttMK 

T*qrr*y- $ nx* o » Mis^ffl t 

f t atrr^y- h«ffi«*(rfE^ 2 ©y~ hm^t^ 

m% ftX*5 D > gfTE^Sffl T F Tifti-t s v-^«« t 

tfrlH e L^idffl t f sy- hiitMsnx 

43 0, StrffiELKSlffiTFT^r^V-X^tHP 

e l aswrr ^mmmmzmtz nx set 

[0 0 4 1] *%WtCicX. V-Xfi^«g®H)llS& 

t, 3S i ©y- hffi^iKSjiii^t, % 2 ©y- 
mfc-ztitcfflkwy-xm^mt. mess i ©y- h« 

iHMMKId^SftfcttSfc©* 1 O**- 

t . itfrEss 2 ©y- hm%^@iiHi^ic}^$ tifcWR 
©ss 2 ®y- hm«£. *3firr*3fi3as 

ftfe^T, MEifi^tt8R©RX&$L'T43D. tt 

E*g»©iB5ilte, X-fyf>y«TFT4, ELlBidffl 
TFTfc. ISJTFTt. ELSftm^nt 

>y«TFTdsa-TSV-X««t HW>m®«. - 
^IJlldiE^COV-XMii, t>3-;*tottWEEIJB 

sbfflTFTdcfirrsy-hmffit^snx^o. mis 

MSfflTF TjWT*y- h«SttffiKft 2 ©y- K« 

^«idftttanT*D, #«e*^tftjw-*-*v- 

S-^ttttEE L13WTFT7^-t3y- Mtff£8 
&£*IX*30, MCE LBWITFTMrt*y-^i 

Kn«©8€ri£*J$PJTa 1, Ta2, -, Tani, 
(m- 1) «©M*«iWTe 1, Te 2, Te (m 
-1) (mtt2*6n*TeDffi*OW £rt*ffctt*>nx 
*30> lwrE#£&*$WTa 1, Ta2, Tanl; 

*jv»t. «rtEv-^«^»Bi!iia»*»6«riav--^fi^ 

CA^lSn, itteffl*»WTe 1. Te2, Te 
(m-1) K*V>T. JIWE*R<i!fflXKAflanfcMK 

^^^n^-^ttw^-rwssn, flMEnfl©««H& 

SUTal. Ta2. Tan©5^. tfiiSl! 
MTal, Ta2> Tami, Mia^5SWMTe 

1, Te2, Te (m-1) £tt-MHPft5V»K— 
SRSfcoXiSip, MEnfl©*S&94fllllTa 1. Ta 

2, — . Tan©5^©fta*IKTal. Ta2, 



Ta (m-1) ©-tn«T*«BR»*tiT*»6, «NE 
filHTel. Te2, — . Te (m-1) oo-Wf 
n)WW&Sn**TO«M3&», S^iHT rl.Tr 
2, ■-. Tr (m-1) T&D, MEft&JllRlTe 1. 
Te2, -. Te (m-1) CD^^MtfBlttSnT* 
6>, iNEnfl©ft«&&JQNTal. Ta2, Ta 
n©-5-£©S$i&##P]Ta 1, Ta2, Tarn© 

1, Td2> -, TdnX*D> ME ©#$&*$ 
BTal. Ta2, T a n©5-£©S£ii#-83HT 
am, Ta (m+1) , TanW^n-fWijiSS 
nx*>6, MC«S»i&9>jnnTam. Ta (m+ 
1) , Tan©&©S*&9^©*ft^*ld<Htt 
Sn5.iTO»«SIHTrm, Tr (m+1) , 
TrriT&D, WEx^^-^m^tcioX, 
ME^K$!fflT rl, Tr2, T r n K&UXlftE 

MEnj@©*#&##JISTa 1, Ta2, Tan 
t. ME (m-1) @©?S*»F^Te 1. Te 2, — . 
Te (m-1) OfiJIiiTHraO, ttK&KjQIfll 
Tr 1, T r 2, — , T r n©fi£©Jt«:> 2° : 2 1 : 
.... 2 (n-l)T«3n5ut^i:t5^f 

[0 0 4 2] *f£w\zi:-z>T. v—7.mmuauia» 
» 1 ©y- HMaunwaRfc. ^2©y-h«^ 

SBttSftfcMR©V-^«^l»t. «rE^i©y-h« 

nwmm»tcm&ztiitim<oiii 1 ©y- h«<Hn 

iurE3§ 2 ©y- hfi^suBiua»ic8gMES nfc«8t 
©»2©y-MM*£. -s©«ttfcfiifcnfc«»« 

^iSftS^aiT^^T. MCiBXffttlHfc© 
KKfc#UT*0, MEI^©iii^tt. x-1v7>irm 
TFTt, ELWTFTi, MifflTFTt, EL 

fc^ts-t-ttWtfiru KEELfm soffit, 

-S©«ffiC«fcnfc»lS)^©i. MEH««@iME 
>Wft«S©|IllC»U6nfcELlIt*«-LT*D» a^E 

x-r -y^>yffl t f TT&qr-r-sy- k«@«weib i © 

y-h«<**£Stt3ftT*i>, mi^y^>ifMT 
F T4«fft5V-X««t F W >«Wtt» -^«ME 
«fc©V-^«^«t; t>5-*ttl)WEEL»B«TF 

T*tffr5y-K««iaa*atiT*o. me^^t 
f Td^-r^y- h«fi(«WEjR 2 ©y- hft^it&tt 

«aaEL«ftjBTFT*«(rr*y- hmatsaasn-r 

e L^A^r-r^ii^aatg^anxij o . 1 7 1^- 

A^Wfqtrn<i©S#ji^WTa 1, Ta2. — , T 
ant. (m-1) i<D«SIWTel, Te2, 
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T e (m- 1 ) (mtt 2 6, n SXCOffigcogfc) ttfW: 
V+S>nx43D, Ji<rffi##&#-$fflT a l , Ta2. ~, 

Tan ir*3Vix. mmv—T.mm&m&m'&fr v 

3gcD^:TCA^ 3 ft. ltffiE?8*»Iffl Tel. Te2, 
Te (m-1) C*V»T. flMEV9t®iSXlcA?]3 

<Z>ft«&&JUHlTai. Ta2, -, TanC03^. S 
?&*«KTal, Ta2, Tamt, ^IEM*M8 
IBTel. Te2, Te (m-l) tttti^tXM. 
V»lC-a«feoT*D, «fflEnfl«0«*a*«iaiTa 
1, Ta2. Tan05-&Ot*ii9JPTal, 
Ta2, ••, Ta <m-l) co^ft^ftj&*§lite$ftX>5> 
£, OTHHSJWUTe 1. Te2, -, Te (m-l) 

1, Tr2« Tr (m-l) Ti&O. WK«*»iK 
Tel, Te2, Te (m-l) a*-ft¥*l#Htt 
£ftXfr6>. mtinm<D9 , g&&mmT a 1. Ta 2, 
-, TanC3*OffjX^||WTal, Ta2, — , 
TamC0^ft^ft^&$ft££XC0»M*5. 33&*JU 
BTdl. Td2, -, TdntJ&O. lWfEnlScog# 
ji^WfflTal, Ta2. -, T a n CD5^C0*£&#. 
IWTam, Ta (m+1) . -, Tan co-^-ft^PtlA* 
iSte2ftT*>6, im.'69 &i&&mffl Tam, Ta (m 
+ 1) , -, TanO^OV^^MQ^^fttfH! 
fe£tt££T0jQra#&»MOTTrm. Tr (m+ 
1) , TrnT&fl, SWE^^n^-^fi^Kii 
oT, KHKSESRJ«IIIIT r 1 , Tr2, -, TrnC*H 

£ft, MEnfl©ft&&4jtUlllTa 1, Ta2, -, T 
ant, MBE (m- 1 ) <Sco?8£$IWT el. T e 2 , 
-, Te (m-l) QftSM&TRU-V&Q. ME&i% 
IfflTrl. Tr2. — . T r ncoft£coitte, 20 : 
21:-, 2 (n-D-^jn^ui^atit^MI 

[0 0 4 3] *%K»CJ:oT, V-^A^mW9» 
£. jBl©y-h«%«UBi!i®»t» S8 2coy-Hg*t 
fflBftBK&. iWEV-^m^HMBRiBKC 
8M3nfc1M*©V-X«*Hft£, MEffi 1 coy- Hfi 

^«uDni9KidnR$n^WR«Dai 1 coy- 

<T>% 2 coy- hfll^Rfc, «R0ttMft£€*r*-«8*£ 

fe4gffc<DiS^ti. X-f7f>^TFTi, ELiiffl 
TFTi. M^BTFTt, ELifi*^nt 
U WEX-f -y?>yfflT F Td^-T-Sy- r-ttStelfi 

>yjBT f t:W*-* K W XR«t4. - 

sjffiTFT*<w-r^y-hmffi<tg^snT*5»3, me 



isstf T*tt-rsy- hastiNcss 2 coy- vm 

5 -Mtmm e l raffl t f T*trr*y- h-mats 
Msnx^o, ttCELRouiTFTjmrrsv-xffi 

£nfl<D«£j&d#iniTa 1. Ta2, Tant, 
(m- 1) m<Z>1M£MfflTe 1. Te2, •••> Te (m 
-1) (mtt2;fc&n£T®&ic®ft) £#Wttt&nT 
439. #JiES#&#$ffflTa 1, Ta2, TanlC 

CWjSft. MEIS^JfllBTe 1, Te2, Te 
(m-l) K*V»T. liJrffllfl&coBtlllcArtSftfcffiffi 
f^*f-^«WiT«4Sh. MEn<Bco«£& 
*JWBTal, Ta2. -, TanCD^-fe, 
WTal. Ta2. -. Tami, lHrfE?8S$iaT e 

1, Te2, — , Te (m-l) t\t^rtL^tiK^\Z- 
gRSft-oXfcO, MIEnflOS«)&94mTa 1. Ta 

2, -, TanOa^Cttii^lTal, Ta2, 
Ta (m-l) ©-tn*tuWMfta«iT*6. MC 

ISJPTel. Te2, -, Te (m-l) ©-tftff 

tvimib2nz3n!<D)mifi. sswiTr 1. Tr 

2, -. Tr (m-l) X*&9, fflEttBcJUIUTe 1 . 
Te2, Te (m-l) 0«Hf*l*«IWSnT* 
6. WEn«0««ji*JOTnTa 1, Ta2, -. Ta 
nC05-feco#^ji^WTa 1, Ta2, •••> Tarn© 
■WrfftjWW&a ft-5 Srr© JJHBj&t. #&a3im T d 
1. Td2, TdnT$D. ttiiSnflicoS^ji^ 
WTal. Ta2. T a n(05"feCOS$jX^^HT 
am, Ta (m+1) . -, T a n (D^tl^Mmi&Z 
nx*»6. llESttMIMTam, Ta (m+ 
1) , -, Tan<^©«*a«JOTO*tl*njW!l» 
atl«.*XC0«3ra*«^»3WTrm, Tr (m+1) , 
TrnT&O, ^flE^^^-^^JCioX, 
IttEatwJWBTr 1, Tr2, -, T r n KfcUXltfriE 

ttEnfl0&S&94tenTa 1. Ja2. Tan 
t. MIE (m-l) <@coM*81IWTe 1, Te2, 
T e (m - 1 ) cog£ tt^Xl^ CX* 0 , fltrfESS^ffl 
Tr 1, Tr 2, Tr nCOg$COjt«, 2° : 2* : 
2<n-0-catsn. mE«^^raTr 1, Tr 2, 

[0 0 4 4] *f!«l;<toT, y-^«<HMB«ia» 
t, JR 1 coy- HtfHNBMaK*:. ^2coy-r-m^ 

^ffii»iifiii^<>:, mm&t. mnv-^m^mmsmKiK. 
sa*anfca»©v-^fli^»t. «i!rie^ 1 coy- h« 
^flUBiiiaBicsyftdn/tiKikcDSi 1 coy- hots 
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t , fm& 2 ©y- h AmMBMBftKttRd n*:*g$c 

©fg 2 ©y- h«^<h. -S«ttte»C«fctlfc«®^ 
TFTt. ELIftfTFTi, fiffiTFTt, EL 

a^i«i©ii»aRw-6nfeEL)gfcfc«'L.T*D» sasH 
f T*t(ri-*y- h«ffi««riEm 2 ©y- h«4§tt£& 

tfTE E L BBWB T F T fl^f * y- h«@<!:&i^£ftT 

*sd, WEELBawiTFT5Wfirr*v-^««ti s i»' 
e LX7A«fir-r«HMaicS8RsnT^ o . iyu- 

AjmftlCnfl0*£&&JQmTa 1. Ta2, T 
ant, (m-1) IcoSiifflTel. Te 2, 
Te (m-1) Cmtt2fr&n£-?CD£jB®R) tjMft 
VtStvOsD, <OTEft*&94mii!T a 1 , Ta2, 
TanCfeHT. li^V-xe^I^Hi&fr SlftfEV 

^CD^TICA^^n, ttlEffi£XflnTe 1. Te2, 
-v Te (m-1) K*V»T. l^*»©iIi*fcA*j2 

©§#&2M8!HTa 1, Ta2, Tan©5^, # 
*&*JMH1T a 1 . Ta2. Tami, SJIE^M 
PQTeL. Te2. Te (m-1) ifctttueifiE 
V»K— OBfc-aTfcD, ttCnfle>*e&#MimTa 
1> Ta2. TanO^tOft^WTal, 
Ta2, Ta (m-1) O^n^tttfBRttSftTfr 
6, MEM^NmTel. Te2, — , Te (m-1) 

1. Tr2. Tr (m-1) T»0. ttEffi£JWH! 
Tel. Te2, Te (m-1) Q-eft^tltfBRtt 
^ttT^e, lffiKn{B©*£i&*JffllBlTa 1. Ta2, 
— , Tan05%CftMIBTal, Ta2, 
T am©fn-?n«sn5iTfflf K^, 
IWTdl. Td2, — . Tdnt^D, Mi2nflS©g# 
i&94IQTal. Ta2. — . TanB^SfflSfM 
iMTam. Ta (m+1) . T a n (D-ttl^tltf 
flMa<StlTa»6, MffiSS^&^fflTam, Ta (m 
+ 1) . TanO^tOV^^Mmo-Ctl^n^tn 
fe$tl*iTOlH)i^|jWT r m, Tr (m+ 
1) . TrnTStl, 1ft%i7 : z??)Vr—?mmz£. 
ot, ^fE^^^ffiTrl, Tr2, TrntC^feU 



Sn, MEnfla>fttt&&JQnTa 1. Ta2. — . T 
ant, mi (m-1) Ifflfif^Tel, Te 2, 

Te (m-1) Q&Sfi&TH lifrfES5R 
WTrl. Tr2, — . Trn®S3(DWi 2<>: 
2 1 : .... 2 <n-l) TSSn, ffilESwJteiBlT rl,Tr 
2, — . Tr n*tttiS-r-5«im^>yAT*SC:tSr 

c o o 4 5 1 me e Lmitmrf-zMzmm u 

[0 0 4 6] ttEft^JRffttMItt, A 1 q 3 ( h U 

X-8-*y"J^-1* h-7^5->>A) SfcteTPD 
( HJ 71-^75 >!£#&) «»6&oTV»T*>AV>. 
[0 0 4 7] ME#U V-*«1»*Ktt» P P V 

7xr:l/>lfr:^» , PVK (#U K=;kft;i7t'./^ 

[0 0 4 8] MEnffl©#£&2>$!WTa 1. Ta2, 

[0 0 4 9] ME (m- 1 ) m<Dmmmi el, Te 
2. Te (m-1) \tS.^\zmfi^XUft<XhSk 

[0 0 5 0] ttteX'Ty3 1 >yfflTFT. MEELffiS] 
1TF TTkXffitlaiffilkM TFTlin *;i«T F T g 

[0 0 5 1] iftffiELEBlJBTFTte. WfEEL&iW 

t f t ay- h^«tettie«Bi6HftRe«4toP5- 

[0 0 5 2] lfflESB^«*fflV»3££ftW*£-jN&3 
[0 0 5 3] «ME5iBti!t«*ffiV»*C.i*W«i"r<5li 

[0 0 5 4] ^5g^B*m»*££*W*£"r*D 

VD7°l/-t- 
[0 0 5 5] 

i&w<D&m<Dj&m &rFiz. *ie^©ELx-fxyi/ 

n b<Z> ; rV*)\<7 : —?mmz£. 0 2 hpwiq&k& 

[0 0 5 6] 13 lC*JW!<DELr-fX^W O^Py 

^fitSnfcTFT{C«tt>Tiffi3ggBl 0 1, jffi^gR©^ 
iflKB!«3nfcV-X«*MWB»ia»l 0 2. 

ffly- Km%«nss(jiHiK (^ i ©y- bmnmmm® 

») 10 3, MSffly- hfi^MDM9K (^2©y- 
[0 0 5 7] *fc*5MBfc*l»T, V-Xffi^ffi®lHl 

K102, s^fii^ffly- h A^cmwaK io3ifc 
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\mikm>f- hm^mm®& io4it mmw 1 o 1 

&V>b, I C^^^JbJcSiVtTFPC^cttTAB^ 
bXK^gRl 0 1 £Ltmt£nz>£?ti.ffil8.\Zl,X%& 

[0 0 5 8] V-7.M^«aE»jll!E&l 0 2tt£*6<UC-> 
7hk-W10 2a, 7t/f (A) 10 2b. 
(B) 10 2c £WbX^?>. 

[0059] v-xmnmmmm& 1 o 2 fc&v>x, -> 

7 hl^^X^ 1 0 2atC^nyi7«^ (CLK) *3<fctf 

<sp) &A?)Znz>. =s-?vv : J7,9 

102a(i Z.f\h<Di7tiyi/m^ (CLK) fcitfX 

<sp) izm-jz?^ SL><ifmnzmiz.% 

[0 0 6 0] =/-? W^tt 1 0 2 a.frt><D?-15.>if 

oy$L%k.tf V) * fctt5l*>T# 0 ©" tt 0 " <?c«> 

[0 0 6 1] rtyyTlZ&^T&ffiMffiZtltc?^ 5> 
^«^tt, 7^ (A) 10 2bC«J&$la5. 

(A) 10 2 btt, n If y b^-SP^-Pm^ i bi 
t digital data signals ) SMIt-SMo^r-y© 
^'y^SvffbX^*. 5^5=- (A) 10 2blt Wim? 

£@S&1 0 6#>&Gy£3ft«nt?'y hr^;V?-^« 

[0 0 6 2] &43, 5yf (A) 10 2 bCr?^ 
— *fl»feft0atJRK. (A) l0 2b**fiTT 

SrATjbx&fiv*. u^i:*^tt£^j&K:!B£3n 

5yf (A) 10 2b«5tt5MOXf-i>© 

MfrbX^K^^x-^^fcAfiTS, V»t»J) 
SfrSfllHft&froX'b&W*. ^ClWi^coy^-^W 

[0 0 6 3] 77? (A) lO2b0iTfflXr-i'O 
(A) 1 0 2 b*T— #2EflJ<D7.7— ^O^y^JCxv 5 
*)WlftT"4-S»jft*TO»IBinill«»9-f >«flfflT&S. 



[0 0 6 4] 1 >$fffi*^T-r£<»:, 5<y^ (B) 
10 2c \Z^v9-^ifi-)V UtchSignal ) d^if&Sn 
5. £<Z)9im. 5>y^ (A) 1 0 2btr*^JX^n^f 

snxv»<55 ff 5?^;k5 s -jS'«<*»i, 5?»f (b) 102 

ctC-^lCigiiJSft, yyj- (B) 10 2cffli7f- 

[0 0 6 5] ^S^Jlo*— i'flMM^y*- (B) 10 2 
c \zmm (A) 1 0 2 b Ktt, 5/7hV 
5?** 10 2 a*»&©*-f 5 >iTfi^fc36^*, ?f tflf 

^iwiT^flMWSM* 1 o e^sda&sn*^ 
^ o»*a*)Wi?«f ten*. 

[0 0 6 6] C1CD2J«1BC0 1 ^-f>S9rai«JC«s ?y? 

(b) i o 2 c£##&*ft, wsnxv>*f^* 

5 s - - J*«*HfcK A7J 35 ft*. 

[00 6 7] -77, ##&3-J8y- h«^*gE®ll§li& 1 
0 3 EXKMSffiy- hflPHMOMlft 1 0 4 tt, -we 
ft^M^S?^.^. /b7 7 (V^f ft*>0*-e-r) 
bXV>*. -pXtt, 
&®ES)IhIS& 1 0 3Rtfra3U8^- hfi^WBlliaK 1 0 

fl-bX^Xfc&H. 
[0 0 6 8] e«T]&9-^y— hA-WBOMiie 10 3R 

zm&mY- bmmmm\Bi& 1 o 4 c:*v»x, h 
i/^x^ (a^-a-f) ^ <h> « ^ -i" 5 > ^fi-^rt v \* y 7 7 
(®^-&-r) tc&i&sft, sra-rsy- mi*h* etat 
mtv#js) izmifeztiz. tf-bmnm\z\z. 15-f 

>^COBi*T F TCO^— h®ffi*Sg^SftX* t) , 15 
■i >ft±T<DWm T F T C O N b& < X tt& 6 

<DyWf?l^£ft*. 
[0 0 6 9] B##«l^x-*«^f££@8&l 0 6fc* 
nxtt, y^-n^^fctt^^Jl^otfT**^ (iS^fff 

(Digital Data Signals) 
ElEiftSft, 5«y^ (A) 1 0 2blcA77$ft*. *fc 
JKOWP^MMKWy-^fi^fe^aBU 0 614, B#7>§J|^ 

[0 0 7 0] ^©Bf^fiJpglll^-^m^fE^lHJK 10 6 
tt, ^IfflELf-fX/W on»C»W6ftT*)A 
V>. ^COJ&g-, ^-^Xi^ldtSftfcx^^x-^^A^ 
*^cDEL5 s ^7.^l/-rtA^$ftS^<»:^:*. ^ 
OE Lf.f X7°l/-f £«kt >f X7"H 
ibX^-r*m^ttt^ (EL«5RSB) tt, *fg^cDE 

g|5 & £ b X-£ O Z. £ [Zfi 2> . 
[00 7 1] *fc, ^^MHRMIx-^A^^BIK 1 0 
6 « I C 5 1 y £*CDJgX*^W© E L^-f ^ ^ W K 
5E«bT%>AV». -^O^g-. ^1 C5=-y^TSBjft*ft 
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co o 7 2] *.rzm®Mz.\t. mftmrnffiT-pm^ 
i o 6 *mm& ioi, v-xm^«siKi(iiis& i 

0 2, S€ra«-ffl^-hM^iiftlKfillHliiSl 0 3. 

y- h#^fSKidiEis& i o 4 tm-<»mfiLt\zT ft* 

fflVVTjf2fi£L5S. JLC9«£\ ELx^Xr^WKiBlil 
lelg&^^U ^U3>l8l£®teB<hT5TFTTiEa£LT 

[0 0 7 3] H^gfil 0 l(Dlfc*:0£02fc*-r. V- 
X«*tfiUBSjlU8& 1 0 2«)7yf (B) 10 2c CgSfc 

sn&v-xi^i (si~sx) . fpc^ute 

(Vl~Vx) , **&&jay-hfi^flUBMI3KlO 

m^i^) (Gal-Gay) . JHSEy- hA«HM0Ri 
BB 1 0 4 fc88ttSnfclft*ffl^- hfll^ai CSB 2 ©y 
-hflMMW (Ge l~Gey) #0X810 1 H&l? 

[0 0 7 4] V-XflPHR (Sl~Sx) £. 
jgH (Vl~Vx) £. h«*HI (Gal 

~Gay) £. W^ffly- Ht*HI (Gel-Gey) 
fc*flWUt*W»*iB* 10 5T*5. iS^gR 1 0 1 £l£ 

t h u 9 xmzffltwmm 105 aw^j $ c t k& 

[0 07 5] MM 105 ©lfc*:0S:0 3 \Z*Cf. 0 3 
*5V>T, 1 0 7»iX-1'y5 L >^fflTFTT*^. X-fy 

f>^fflTFTi o 7©y-hm®«u 

hi^lGa (Gal~GayOVJTn*l"3) 
SnTV»*. M >^fflTFT 1 0 7 OV-Xi* 

t H W >*tttt. — ^r**v-^*W S (S 1 ~ S x 

<&Vrftt**l-p) C "b-5— ^ELgBKlfflTFT 1 0 

8©y-ni, «s**«flr-r*3>5 s >-y-i 1 2Rtf 

F T 1 0 9 oy-XtltXtt H H XWtfc-t 

[0 0 7 6] n>x>lJ-l 1 2ttX-f ^f^fflTFT 
1 0 5*<#>IiR1*lg 0*71*11) ir&SBS. ELiiJB 

t f t i o 8 ©y- HWE&flwrrsfc&icttit&ftT 

[0 0 7 7] ELillflTFTl 0 80V— XfK 

ttHK>Wt -;W*MWa6*V (Vl~Vx 



©wm^i^) c&ttstu t>-5— ^«el^i 1 
otcgsgtsns. tisftjsfiviia >^>-y- 1 1 2\zm 

[0 0 7 8] SfeKSfflTFT 1 0 9®V-^Wti H 
P-f>*W©3 , &, ^yf>yiTFT10 7C9y- 

«*te«vc:aB»snTv»s. ^-ltssitft i o 

9 ©y- hS®tt. WSJay- hflMHftG e (G e 1 ~ 
G e y ©vvftia* 1 0) £&R£4TTV>«. 

[0 0 7 9] ELff 1 1 Ottl^ffitlSSt, f&&£fe 
ScDlBfcRttenfcELBfcjfcS&S. HMBPELUfa 
fflTFTl 0 8 0V-X«B**fc»iHl/-f >«WtflEK 

3. jSydgS^EL^KlfflTFTl 0 8<DV-;MHK£ 
[0080] ELif 110 ©ttft^SfcteStftmfitfi* 

tt, *^W<0EL7 i -fXyi/'f K, JMJlta I C«££ 
#W»rrattfc:#6lMli l it» 

[0 0 8 1] S«E©ASfi<)^:ELx>f left. S 

*©«3frftB8l*fcD©5Blt«*«2 OOcd/m^ffl 

[0 0 8 2] *LT*3W3fc*5Vvr, W.MW.tiL<D&2 
»4. E L SESb^ T F T 1 0 8 h«S(C«W8tt«< 
5-Z.e>ntztZ\Z, ELmft«TFT 1 0 839«*7Ott 

[0 0 8 3] ^7f>^iBTFT10 7. ELBSIiffl 
TFT10 8, ^TFT10 9H nfr^llT 
F TTfc p ^\ *W§k T F TT-& E% ST £ £ 

*«T*f>. tftMy^JI!TFT10 7. ELKS) 
fflTFTl 0 8. ISITFT10 9B, 9 yZ/9Mf— 

[0 0 8 4] *fc±jfcLfc*jfc**T**3WI©EL5 s 

[0 0 8 5] »±U»C»#ii*jay- HB^MftG a 1 

13. *£&*ffly-h«^*§U£IMsI8&l 0 3«»6«*a 
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?>-mm${mn <jbi©mr«^) ^sns. torn 
m^TL^-m^-vmm^G & 1 td$j^an-cv>*± 

1 0 7#*>©t*ffiK:fr*. 

[0 0 8 6] *-bTffl$K. V— *fl«*lS l—Sxfc: 
y-X«^«BB»iaill 0 2©7-vf (B) 10 2c^ 
£ % 1 H y S S ©5 s S?^ ^©^^A^J 2tl5. f 
v^l^-^fB^teX-f 7f>yfflTFT 1 0 7 £t>L 
TELKid^TFT 1 0 8©^— h€@»rA^$tlS. 
"r~s*/)Vr-5>iS, 5 5\£ ro J r i j ©tfffgSrWL. 

tssd, roj t r i j ©r??;vf-^Ifit — * 

[0 0 8 7] *S»©#l8T?tt, T^Jl^-^WW 
TOJ ©*$&£:£ l/TtAfd(g£\ ELKSUBTFTIO 
8te:*7©tfcl£<!:fc*. AoTELlffllOOiWI 

sicttftMtti&4x.&ttft". *-G>t£Jk roj o« 

6EL*fl 1 OUSet LftV>. 
[0 0 8 8] ate r l j 0*H8**UTV»fc«&. E 
LSSBjfflT FT 10 8 >}£$!<!:&*. ioTELl 

Ti i o©BMff£ttftWi{fcAt5*.6ft*. ^©& 

[0 0 8 9] ZL<D£v\Z. l7^>S<D^m\Z : r^)V 

T—famwAJi znztmmz. e lsst- i i o 
n*^ s >ytt-tn*sh»wjt**UTv»s. 

[0 0 9 0]*CGa l^©S*&#JB8ftft*»©A:ft 
jWKT*-*fcR«Pfc. »*&JW8$*- K«^©G a 2 K 

&mtf- vmm&G a 2 idftRanTv»s±T©wis© 

X-f yf>^ITFT 1 0 TftfcfXDttflElCfcO. 27 

[0 0 9 1] *Ut«lC, ±T©S#jX*ffi^-h«^ 
M (Gal-Gay) C»*&iWfi»RflMW«Aaatt 
TH<. ±TO»*ii^y-HB^* (Gal~Ga 
y) tfSKStt* £T©5-f >cr)H^»C 1 Ify hg©x 
S?^;i^— ^«WA* Sft**TCD«IB3WIJ*ii*J(B 
WTalTSfeS. 

[0 0 9 2] — r£T©7-f >©H*K: 1 tfy h@© 

i&94PlTa l««7-r*ttlw. H*^© lbfy b@© 
*ft&g5Sb[§Jg& 1 0 4&60lH£Jljy- hitmftG e 1 



©S8ijtf>iiR«^ (ff§2©Sft«^) ©AflaWrton 
*. 

[0093] m^jay- bmnmG e 1 Ctt&ilSftA 
<w»;ijjsn*fc, mauay- MI*H*G e 1 tc&^a 

ttTV>S£T©B5R (15'f>@0]ii) OSSITF 
T 1 0 9*t*>0l*Hfc&a. flTfI«&i (V 1 
~Vx) Cfilfffi^fSfflTFT 1 0 9S^bTEL 
ffiibffiTFTl 0 8©y*- h«@K4;L£ft*. 
[0 0 9 4] «mttdtBLBAfflTFT10 8CD^*- 
h*«K-5*.6n*fc. EUHWBTFT1 0 8«^7 
©#&£&*. «koTtt®mffi«E LfSST 110 ©W3t 
«S&4& 5*1)5: <frD, l^-OBWHSfcWifSE 

ajR*fTfc>fc<&*. -3*0. SSi^A?^ Hmft 
Ga l3»*a*fflatR«^Ci-3TWR3ftfcfc*«» 
6 E LBOWBT F f ©$*- htt@rt*&4#bTV>fcxS>:? 
Jlcr-^«^tt. ELmftJBTFT0y--MMK:WR 

©W3?d*X^ Sfrfcte < ft*. 
[0 0 9 5] H*)WRR*(?to&V»Hro£#a»»flnT 
d £W.K. 1 7-f >B©B*tt. Maya**- h«<M*G 

r 1**71, #^WffiTd l<hfr*. 

[0 0 9 6] H4-m;mH«fflftK:rsfc&K:. i 

[009 7] tl/TG e 1 ^©^ffiSftW^WATW 
»7-rS£HI*fc:. *JSJ8y- h«^»G e 2 Cflfcya 

a«*^*«A* a n. n*ic»*ffly— bm^*§iG e 2 

KS8ttSft-0»*±T©H* (2^-r>g©iB^) ©^ 
SflTFTl 0 9d*:*>©1#&K:fr*. *-UT«SM6 
m (Vl~Vx) OtStft)5SISiTFT10 9^ 
LTE LSBKlfflT F T 1 0 8 OXf— VW&XZ^-Z. 
*. «»«tt*«E LtESlfflT FT 10 8 ©^r- hmffilC 
4^en*i:. ELIIlMTFT10 8«t7Ottii 
ft*. i^TlStfittELlf 1 1 0©jBmfll®^ 
;StSttfc<fc*. ^12 7-f >B E 
L Sff t*±T*«3tOttl8C& (3. 27-f >S ©a*75i 
^ftfrt>ft<ftD. #&K0ftffi£ft*. 
[0 0 9 8] *bXWfc. ±T©«*ffly- 

(Gal-Gay) *«S^an, ±T©5-f>© 
ffiStAtfiySbTVi* 1 If v HWr^^^f-^^^ 
^an*ST©»iW^^S3MTe IT**. 
[0 0 9 9] — ^. ±T©9-f >©B^fiMtbTV>* 

*A.*tiB*J«MTe uw»7-r*»c, lS^©ltr 
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[o ioo] -e-uTi^ESK, m\z±T<Dm%jL&m>f- 

[0 10 1] ±T<D^-f>©iS^IC2lf<y 
<b#£&2M8lfflT a 2 *H*T-T**K, H*^0 2 tT«/ 
- «§UB®ll§]& 1 0 4 6 W^Sffly- r-«*mG 

e 2^vm3mmiRmn<DXJitfftt>ti2>. <tox 1 v 

5-f >S©H^«^ViT«^«3P^T r 2tei&7U 

[0102] ^ltjsk, ±T<Dm&85'-bmnm\z 

mm&L (Gal~Gay) ^g&StX, it©M>0 
[0 10 3] ±)^L-fc®)^HmH^ hgCf^JVf- 

4) . iiPTr ltt, ##&*J$[iaTal#|Sj&£ 

*fc#^«SWTdl«> ra^WT e 1 
nT^6tfii*lfT a 2«Sn5i7?OlHT 
$>5. fl/TtiIWTr2 > Tr3, Tr (m- 
1) £#*jiy?PiTd 2, Td3. — , Td (m-1) 

fe. m^mmr r 1 t^jtswTd 1 t^mt, -en 

^nS^jX^WTa 1, Ta2. Taratfii 
WTel, Te2. Te (m-1) £K<fcoT\ 

[0 10 4] ^LTmKy bm<D^^)Vr—^mmfi 
Jr-TSfcfeJC, *£J60igJfeT?ttm= n - 2 #1 

[0105] (n-2) tfy bWKOy : ^)\rf-^mn 

(igiWTr (n-2) tfcOg^fcfrS. -€-UT^ 
©fcfy h©x^;i^-^m^d 5 A^7$tiSST, (n 
-2) ify hgro^^^-^m^JiSi^tc^sn 
•5. 



[0 10 6] -eUT^t (n-1) tfyhSCD^^;W 

«&3hTV>fc (n-2) MvVmv^yZIVT-Zfc 
mt. (n-1) tfy hSCx^^x-^fB^HcSit 
&*.e>:H3. -ebTl^O-BWBIg^^WT r 
(n-1) £&t)> ^£fr3. (n-2) tfyhStf) 

mfiXJrznz&xmmizemiEtiz. 

[0 10 7] lai/^MnH-y hB©5 s 5^A'5 s - 

^ft^aqs^KA^sns^T&oiiLfrbns (0 

4) . SSPTr (n-2) te, S^jX^WTa 
(n-2) dWSlaT^e., *#&#-$fSTa (n- 
1) «»3n5*T©WT$5. *bt*5y«MT 
r (n-1) , TrntSSJPTr (n-2) 

[0 10 8] *%WTf«, ±T<DWZ&?mm<D&Z<D 
1U& 1 7 U- AMIS! £ 0 < , JW3*o3BRJ(P!©fi 
S£T r 1 : T r 2 : T r 3 : — : T r (n-1) :T 

rn = 2»: 2* : 22 : - : 2 (n-2) : 2 <n-l> iTS!! 

[0 10 9] £T©S5P$PJ (Tr l~Tr n) tmT 
T-5i. lt?©iS^Sr^-r-5^t^T?^S. #56910 

-A8HBJ (F) <hnf^. 
[0 110] tLT17P-A3WM7IH 

as-jay- hfi^KSG a i \z. mz&frmtf- bmnm 

fE9il°lS&l 0 3^e>S#k*jf!gftffi^#A;ft3ft5. 
•tCD^l tf«y hScDx^^;i/x-^«^d«^lcA^7 

sn, 1 5-r >ao®m*^stm^»iraT r 1 

[0 111] I»CELf^X/HT«lW:6 0 

a^$nsiiill!CD^6 0«tD^J5:<^t. 
®&0-fe 6-o£j&ig5i-&$&ae>5 n 
[0 112] ^MBT r T r 1 : T r 2 : 

Tr3:-:Tr (n-1) :Trn = 2»:2*: 
2 2 : ... : 2 (n-2) : 2 (n-l) t^S«ta»Cl5h5t-rs. E. 

[0113] iy u-&mm* \ze l 
Kwmz&wtt<mn<»WK\stdm&ifi^%. ®\k 

•&(DKffi«rl 0 0%it^>t, TrltTr2t^3ViT 
Si?g^3tUfc«^fc{il%Oi)im*^T^> Tr3 
tTrStTr 8 *S^bfc«^<:«6 0 %©jSPKdi^ 

[0 114] mtfv hB<n? : >>$')Vy : -?mm>mmiZ 
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m\z. i~n©5-£. wz&frwmT amtmxkmmT 

[0115] ^.fim^mm (Trl-Trn) £*© 

+ tr*V»T> TrlCD*l;Tr3, Tr5, Tr2. - 

fcfcU 18£%im (Te l~Ten) 5&*5V>tCfifte>fc 
ViUBJ^co^tJ; Off* LM. 
[0 116] ^**^JCfe^T, ELKibffiTFTl 
0 8ttn? 1 -v*;USTFTT : fcp5 1 -V'*;WSTFT-et> 
t*^6»T ! b«^SCtd^It6Tfe«»^. EL^f 110 
©|g@7$«3li«@Tl^#MlsJ«M©«&3-, ELtBidffl 
TFT 1 0 8tep^*^STFTT£5;i£j!iW£b 

v». *fcjs*jcEL3^i i o<Dmmt>wfaw.mT'&mtf 

Wm^.@,<DWi-&. ELKidfflTFT 1 0 8«n^-v^;i' 
STFTT*«^i5&W*UV>. 
[0 117] *mR\A±Sm&.\iZX.r>'Z* TFTlCio 

^ft^SH^-e*^ < rntti x l * ? t v» 5 

[0 118] ££u *3MHT-«, S^Sfrfc^V^SS 
WfflTd^iiltS^i^T^S. ^©T^niflEgj© 

EL5VX:/l^K±e©iB&£*jK;*-Ur5<h. 
^tEL^^^t-r^^tlc^O, ELg©#fl:£¥- 

£t*ff**OT, ELjI©#{t£&3ggfllI;L5;i£ 

[0 119] 2M£*SMHfc*3^Ttt. SSypatS^jX 

[0 12 0] ft:*. ±jZ&Ufe*fg^wm^«EL5 i W , X 

[0 12 1] 

[0122] (uss^j i ) *mjmx\t, *mno e l 

rr-f X^V-f C*V»T, 6 If y hO^SWIor— £MM 
K± t) 2 6MrHtiD&K«fT 5tt£-lc:?V>TB 5 <£;B V»T 
WWJ-*: fttt**«CELf«f7yHtt. 0i~ 



0 3 t^Ufc«i£&*-r-5. 
[0 12 3] \tCtbiZ, »*a*jay-h«^«LGa 1 

hA^ftG a 1 fcttR3trCV>«£T®ifi* (l7-f> 
a©H3l) ©X-f »^f>^TFT 1 0 7 £*:*->©}£*§ 

[o i 2 4] ^i/rHPf y— xflPHfts l-sxc 

V— XA^flUBHlBKl 0 2©7y^ (B) 1 0 2 
v^l^-^fB^fctX-f yf>y«TFT 10 7 

te LKftffl t f t i o 8 ©y— h«a^A^i sns. 
[0125] *swfi«r«u =rv$)\,?-zmmfi 

TOj ®««t*UTV>fc»fi-, E LIKidfflTFT 1 0 
8«^-7©t^«t^. ioTEtl? 1 1 0©iBm« 
«KW«P*tttt4-*.6ft&V». fOj ©* 

3 E LMT 1 1 0 BSBfc U&Vj. 
[0 12 6] a»C r l j ©«SBft«-UTV»&«&. E 
LEibfflTFTl 0 8 tttf->18B£&*. i^TELi 
^1 10OB*««CI4«M«»«4*6n*. ^©SS 

nfcis^*iwrs e l*p iio tess^-rs. 

[0 127] ^©<t5lCl7-f>S©B^tt, <r*?9r\f 

T—pmmfiAJi sns tHWFt:. e ls^f i i o a<x 

3fc. £fcHdttK%&frV>. S^KBWTr 1 0 5 

[0 12 8] VUZGa 1 ^Q*«&$Jft8&flM?<Z>AJ] 
jWKTTStRWrfc. h«<M*G a 2 

^ffi^- hfi^SlG a 2 £%K3ftTfr>«£TflDBXC!> 
X-T-yf^TFTl 0 7tf*>0ttSK:&:r). 2^ 

[0 12 9] -eUTWSC ±TO»*a*Hy- 
®. (Gal -Gay) C»*a*«IHRfl|^*tA*a*l 
TVX. ±T©S#jX*.ffly- hg^ia (Gal~Ga 
y) A<S^sn, ±T©7-f >©Bi^t 1 Mv hB©-r 

RTalTibS. 
[0 13 0] — 2n ^T05-f>OB*fcllfy hg© 

^auBiiBK i o 4t^<Dm^m^~ bmnmG e 1 ^ 
[oi3i] muR?- bmnmc e 1 
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T 1 0 9&*><D#M\ZUZ>. ^VTWMW&m (V 1 
~Vx) OfStftA W T F T 1 0 9 bt E L 
S&SWHTFT 1 0 8©y- MtffC-5X.&*l«. 
[0 13 2] mi&€&a*EL$SWBTFT 1 0 8©^- 
bnM.\z5-7i*>tlZ>£. ELfiKiWHTFTl 0 8li*7 

ztite < & d , i >e oM^^-rs e 

L^«±T#^©^IC^:0> 1 5-f >g©B3t# 

g a ii)mtjL^-mmiRmn\z^xm^ntzii^ 
e> e Lssbja t f r<Df~- vnm-tf®$f i>t i^^s?* 

[0 1 3 3] l7-f>eo®5gH» lB*My- hfll^M* 

g e i \zM£mmm^&\ti-2nztmm\zm?ik%im 

T r lA^TU MSIHTd 1 tfrS. 
CO 1 3 4] @5T«^S®fiCl-5fcfel:. #K1 

CO 1 3 5] ^-bTGe 1^0W£ffiXft1!4}4tfj7ft( 
*TT*fcH«*K. »3UB$'--M»*Ge2fc1l!BUB 

idfeR£nTV>«£T<!>IBX (2^-f >g©BM?) OiS 
£1TFT 1 0 9 4fcf >0tt£l;:ftS. *UTJI»8tt6 
fi (VI ~Vx) OttMtttfW&BTFT 1 0 9S:^ 
LTELKibfflTFT 1 0 8 MISC5X.&n 

<&. ftism&d ? E LBSdfflT f t i o 8 coy- bnmz 

^^.e>nst, ELiBSjfflTFT 1 0 8«t7©t)tli: 
fe*. ioTtSttliEL^f 1 1 O0BJMff£-5 

[0 13 6] -tUTHfc. ±TOM*ffly~ 
flHHi (Gal -Gay) *»»R**U it©7'f>© 

**an**Tojwiii3&nH*anTe it&s. 

[0 13 7] -75. iTO^-f >OiB*jWS»l/tV»* 
&^5.L?8£JfflfflTe 1 jWlftTTSfflC. B^© 1 tf 

co-C. *^«3KTd l«qftTLT«jRJBIBlT r2tft 
[0 13 8] -?-UrP&K, «K±T©»*SL*ffiy- 



y HBO^^^-^fll^^A* Lottos *TOJWBl 
ft. S^&^JBWT a 2 

[0 13 9] -tUT— 7?, it©5-f >CDHXlC2lfv 
£##&#»T a 2jMK7TSttfc. H*^©2 tfv 

hgox^;^-^m^coA^t5ifefTUT> ways** 
- hmmmm®& 1 o 4*6©w3cray- ua*HfcG 

e 2^om3kmmiRmn<DXJitinft>tiz>. ioT 1 5 

9, 1 7^ >g©B?it#^£:fT:b&<&£. i^tl 
>S ©WMSK^TX^ffifST r 2 HH7U *^ 
jS»PlT d 2 

[0 14 0] -tUTJKfc. ±T©*r*ffly-hflMHfcfc 

flMHft (Gal-Gay) a*§#?£ft, ±T©7-f>© 
UTHS 2 My VU<VT&9J\rf—9mmfi 
M*Sns*TOjWB*««r*«IlllTe 2 T?**. 
[0 14 1] ±j£Lfcif]f£«:5 fcfy haof-^JVr- 

HT r fc#»Sffl|HJT d t)WtDigLffl8l-r* (0 
5) . r 1 tt, #*a*MMT a 1 **§8JgiS 

nx* BtstsKT e i «sns *t©jbwt* 

<5. *fc#atjRHHT d 1 fit. ftBcHIHIT e 1 «qM|ft3 

nxA^«sfflHTr 2^*3tt«£T<z>jnnT& 

3. ^UTS^WMT r 2 , Tr3, Tr4 

WT d 2 , Td3, Td4t>, iSiMTr 1 i#SS 

jiNiflTd i£ni*K. *n^n«*a**nniT a i . t 

a2, -. Ta5ifaBHTel. Te2, Te 
[0 14 2] ^£LT5 My HB®5 s 5^Jl''5 s -£MtW 

Mli^V^T. 5 My VU*>TP*i\rT—9tomfi 1 

[0 14 3] 51fy M«)f^*r-i'W*«l7't 
BTr 5 £&:Q&K&fT5. ^bT^cotfy hCOx^ 

[0 14 4] -tbT?fclw6bfy hSOr^^-fS 

TV»fc5 tfy hBO^v 5 ^;^-^^^ 6 tfy 

>@©Iil^WTr 6 S^ftfT'P. 6 If 

y hmoyfVi?J\rf—9(&m&* mn\\iy hBWxi? 
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[0145] f?# i m»j y^<d ; t^)Vt— &mmm 

m\ZX}j2tl%£. SBRJIPlTr 6HJ*7U Rtffc7 
AMBjWfcT"*-*. ±T<D&7xMffl (Tr l~Tr 
6) »7t5i, l-D<DWfc$:WK-rZ>Z.tit*?Z 

1 7 l^-A&fH (F) tW&. ^-bTJti&Lfcib 

[0146] £5*jmiT r 5 te, S£j&#.»!lffiT a 5 

Ta6d^*&SnT^6, *©7l/-AJBIII!fl!>»*&» 

[0 14 7] ISIHTrOlSIt Tr 1 : Tr 2 : 
- : Tr 5 : Tr 6 = 2° : 2* : - : 2*: 2$tf3.2>£. 

[0148] iy u~Amm^\zEhm^a>m^tvfc.m. 
<Dm^mm-mmi>*?&tvtzW&<Dnm* 1 0 0 %t-r 

3<h. TrltTr2 fc43ViTi®^^^bfc«^-lC« 
5 Tr 3 <hT r 5 

Ctt 3 2 %©|l^fid^S-e^-5>. 

[0 14 9] #H)560iJt-*5HT, 5MybS<Dy : ^)V 
5*-^«^MB*K«#a*n-*»#a*«BlT a 5 

•5. 

[0 15 0] *fcS*«lffl (Tr l~Tr 6) te, 
^fc-fc^T, T r lcD&KT r3, TrS. Tr2, - 

t vi smfr-m^wm $ -its c t %w?$> . 

tctzU ffi&Mm (Te l~Te6) #5WcBfce>& 

[0 15 1] U&*$ZW\Z&UT> ELBiWTFTl 
0 8«n5 i ^^-;i'MTFTTfcp5 1 ^^;i'STFT-et) 
£-£6>TfcfflV>£££rt*T3JtgT£5at. ELlf 110 

TFT1.0 8tep3^*;i^TFTT-&&££;W£L 

v>. ifciicELi^i i oomM&ttfanwx'mmtf 

mmnm<DW&* ELlflfflTFTlOSttnft^ 
S T F TT-£ £ £ i; U V». 
[0 15 2] *^tt±IH«fi!ti:«J;oT, TFTKi^ 

y- bmmwfrfr^titzizMtjznzmm&niSz-o 

[0 15 3] #5£Ip!Ttt, a»ftfft)3fcV»*JBE3t 



ICELsg^fgftrS^ifc&D, ELiCjUftSW 

tiiTtSOT. ELBO*Yt***SaaWA.*2:i:3i« 

[0 15 4] Sfc*5HiTtt, ±T©»*ii*J«|BI<Dfi 
$ «XRJ*» 1 7 1^- A^Wct 9 t>S<, fc*i&o3eftJ«|BI 

£T r 1 : T r 2 : — : Tr 5 : Tr 6 = 2": 
21:-: 24; 2*£?ZZ£ifi*IWtmSri!. 

[0155] ^jg^j 2 ) *mm&\~e\*. *&h v» 

[0 1 5 6] 0 6 (A) IJ*^S&jHr*ELT^^y 
WCQ±®0TS.S. 06 (A) fc$3V>T. 40 10« 
£«. 4 0 1 1I3BX&. 4 0 1 2 tty-xffi*HMB» 
Bjft. 4 0 13 a hA^HMBniaRT 

4 0 13b hm^i^»)lHl8&T* 

o, ^n^ixowsmmwiMA o 1 4 a. 4014 

b, 40 1 5, 40 1 6SrSTFPC40 1 7K5D, 

[0 15 7] iffltf. tfeM^gR. JfiKli 

B»EI»RrflS3l6»*HltfJ:5KLT*^-a-6 0 0 
0, ->-U>iftt (/V>$?>£'Wfct>V»5) 7 0 00, 
SBtt» GB2 05/- »J>^«) 7 00 ltfR»*&nTV> 

[0 15 8] Sfc. 0 6 (B) te*?»J®EL7VX 
^-f©WBiflKfiT*0, 1S4010. Til!Ugl4 0 2 
l©±KJKSl[5I8&fflTFT «&U ^^Tttnft^ 
9 T F T t p f- \ *)VW. T F T C M O S 

EHftSBatl/TViS. ) 4 0 2 2RU®^a5,mTFT4 
0 2 3 (fit, ;L;LTttEL^^©«ilK£$WT5X 

hA**- MUSS) *fflv^n«Sv^. 
[0 15 9] g!i(jll^fflTFT4 0 2 2, jS^SP^TF 

T4 o 2 33&%sitixfc6. mimnx'tezmmimm 

WMftM.) 4 0 2 6 ©±tCl®^gpfflT F T 4 0 2 3 © 

h v< >tnnM\zmi?%m.wmmm-?t3L2>mmn® 

4 0 2 7 £&lfr?Z>. SW#«JK<»:bT«. ^ft-f >5? 
VAtm<tXXt<D<t&® (ITO«hO?«n-5) 

-eUT, BXt&4 0 2 7£Jft$i;fc£. IfeS^ 
4 0 2 8 Sr^fitL, li^ttffi4 0 2 7±tC^Pg|5Sr^fiJt 

[0 16 0] &.IZ, EL140 2 9 ELI 
4 0 2 9tt&$BCDEL$ftS|- CEJIAAM, I?LlftSB. 
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[0 16 1] **M^JT«, K-v;***JSViT* 
3VftClJ:QBLlB^Jft-9"«. K-^X^fcffl^T 

^-m^n^tiii^. ^omizh. exam <cc 
m) 7* A'*— sMa^totffcast. ee^d 

[0 16 2] ELi4 0 2 9£Ml/f:e, f©J:l:l| 
©4 0 3 0 ZMfctZ. iM§84 0 3 0 tELf4 0 2 9 

SSUK, fct, R2S+TELB4 0 2 9£l£ffi4 0 
3 0 fcjjORT***. ELI4029 **Stt#Hft*C» 
jfcU *«!ttfeL»:V»T?|BW4 0 3 0*»|fcr*tV»-3 

[0163] &43, *£ffi0TO3&&4 0 30tlT, 
L i F (7yft'Jf9A) KtAl (T^5=«>A) JR 
OSUMBfi*JBV»*. JM*WKttELB4 0 2 9±C3ll 
tfeTl nmffcoL i F (79ft'JffZO K^Jft 
U *;<D±.\z3 0 0 nn#ffl7Mr^AiSMt 

#JH. ^©^Stt&T&3MgAgflffi£;8V>T 
%>&V>. -5-L-TISS4 0 3 0«4 0 3 lT5S$nS^ 
(CfeViTEflU 0 16 KffiRSftS. &*St4 0 1 6 tilt 

@403o \zj^<DnE.z$&zrz®<DWMmzm-?$> 

0, Wt&t~:*htm4 0 3 2*fl*l/TFPC4 0 1 
[0164] 4031 K3SSnfc^ttK*ViTlSffi4 0 

3 o 016 t*«s5wic8Earr*fc»t. Jtra 
tmm* o 2 e&tg&Mu o 2 8 cn^^ h*-^ 
einsttJi ffl&&!8i4 0 2 6© 

sb©^^) c»rtUT*w-tfAvi. tout 40 

2 8 SrXy^>^-r-5l^C, ffPOttiMM 0 2 6 3re- 
»T?Xy^>iTUT%>AV>. MW*fc»M4 0 

2 6 £*fel^g|4 0 2 8 #<H i;*|fiimT?**ltf, 3 

£ b*^-)l/©^t£&^&fc©£T 5 CI 
[0 16 5] £©£5KUT^fi££nfcEL^f©^® 
SrSoT. /1y ->^—>3 0 0 3E&*t 6 0 0 

4_. */t— »6 o oo imti&n*. 

[0 16 6] EL|gTg5«rffltI'«t^lCbT, # 

A-tt 6 0 0 0 <hS« 4 0 10 ©AMI? U >^*J 7 

o o oftq&tt en. a sc->— u 7000 ©*usi 



£ttS£ttt (^2©->-'J>^#) 7 0 0 lftqgjftsn 

[0 16 7] iL©3&K#6 0 0 414. fc/t— 

#6 0 00 *»*-r*fc»©ifclWI4: UT*>tfM6-r«. 
&K& 6 0 0 4 1 l/rte. pvc (#gi;=wrn?-f 
K) , x#*->^I&> S'Ua-XMW. PVB (#ytf 
-)Vf^y)V) JfeBEVA (xf l/>tfr^7tf- 
h) Sfl^l-Ci^*. £©$ff#6 0 0 4©rttf 

c»iwi&R»tT*< br«iw&«»t*s©t*f 

[0 16 8] *»S6 0 0 4©«f»fc;V*— tJ— £ 

[0 16 9] X^-+h-£^:ttfd!g-£\ /Vy->^— >a 

>M6 0 0 314^^— u— ffi*a»ir*Jit5i*Tr**. 

[0 17 0] Sfc, *;t-«6 0 OOtbTIt 
ffi, T^S^ivK. Xf>l/Xfi, FRP (Fibe 
rglass— Reinforced Plastic 
s) «, PVF OtfU \f—)Vy)V^ry-i H) 7-f;kk> 

4tLTPVB^EVASIH5l^, ®r\- umOT )V 
5x , ?A)ls-fMPVF7-f ;W.M> V-f 7-7^ )VA-C 

[0 17l]fiu EL*?*»&©3BfcfrlSl Ot©JfeSt 
TJlfc) CioTB, */t--»6 0 0 0aig?tt££fi-t-5 

[0 17 2] SEi^4 0 1 6«->-U>^#7 0 0 

0*il®S«7 0 0 l<bS«4 0 1 0©R^W*S^T 
F P C 4 0 1 7 \ZWM&Hzm0iZtlZ>. ^45, ' CITftt 
&M4 0 1 6K-DV»TttWL/fc*». ffi©ffili4 0 14 
a, 40 14 b. 4 0 1 ShmU\ZVTz/— V >?tt 7 
0 0 0*i^M7 0 0 li*g4 0 1 Ot©fitm«: 

Iotf p c 4 o 1 7 izcsmidftRsns. 

[0 17 3] ftfe^lMm ^»EM6 0 0 4S:14tt 
6 * A*-tf 6 0 0 0 U, 3fc^M 6004OU 
S (HMM) *®5i'5lc->-U> ; y#7 0 0 0SrffiiD 
#IJTV>S*«. W6 0 0 0Ryf->-U >^#7 0 

0 0«:l[l3W-tTT*->6, ?1E«M6 0 0 4&&V}ThBk 
V». C©^, S1S4 010, #/\*-#6 0 0 0RZ/-> 

-•J >W7'o o o-r&i&3nTv>«gRi::S£*£tt 

#©ftXP«:lilt?.. *UT«WaS!BllfcKffi«US (10 
-2To r rl^T) fcU ^MWA^TV^TlctilrftA 

[0 17 4] (MMW3) 
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fcWcouT, H7 (a) . 7 <b) zm^xmi-? 
@6 (a) , 6 (b> tmK&n<Dh<D\zmvwtft 

[0175107 (A) ^SWS^JWEL^XyW 
OtI0T*t), 0 7 (A) £A-A'Ti?J#rbfc»rffi0 
•£0 7 (B) 

[0 17 6] HJS^J2tCfi£oT, ELif«*ISgo 
TAfM-i/a >BI6 0 0 3ST*^-r§. 

[0 17 7] SSld. EL^&m3«fc5K:LT3&»# 
6 0 04£f8:tt3. £0>3tegM6 0 0 4te> 6 
0 0 0£&*TSfcfc©g^£bTfc«llgT5. ?m 
&6 0 0 4iLTIl PVC (tf'J tz^D?-)' 
H) , x#*v4£I&, ->U3~>8«ir, PVB WUk* 
nik/^JM ifdiEVA {.x.J-V>\L-)\>7*rr- 

h) ejBV>&C£*t-?«S. £©3fe»l*6 0 0 4©rt8R 

[0 17 8] ^#6 0 04<D+ICX^— 9— £ 

5^6. <bU X^— tJ— e^lcB!Kltt*t)fc 
[0 17 9] X^—^—^mifc^. rty->^.-->3 

>M6 o o 3«x<— y--jE^^i-rscit^T^s. 

[0 18 0] 3Ltz* #6 0 0 OtbTIl A*7X 

TJPS^A^ X^>l/X«, FRP (F i be 
rglass-Reinforced Plastic 
s) PVF (#U tf-^^^^-f h*) 7^)PA. 

4tUPVB J f'EVAS:II/>^, gC+itmOT - .^ 

5 - ^Asts-f P V F ^A^V-f 5-7 ^AT 

[0 18 1] fiU EL^^eo^BtTJlRl 
7JI«J) CicTIt %rt-M6 0 0 O^S^tt^TS 

[0 18 2] 5fe*M6 0 0 4£fflV>T#;\*-M6 

0 0 0 £ bfclfc, ftmt 6 0 0 4 OfiS® (@MM) 
S:S5<fc5lC7^-AM6 0 0 l*5H3ftWS. 71/- 
Att 6 0 0 1 «->-'J (&*&£ isxm.m?z>) 
6oo2ici^Tg*sn§. cot^, v—u>y# 

6 0 0 2<hbT«u 7fl8ftte#fl&£^5©3&W£bV> 

Vi. frfc. ->-U >W6 0 0 2\tT'Z2>f*V*.fr j m 

'J >^6 0 0 2 05rtg|5lcfyS^JSr^rabT*-=>Xt>& 

[0 18 3] BE&4 0 1 6ttv— <J>^**6 0 0 

2tSE4 0 1 0tO^WSril-3TFPC4 0 1 7 \ZW. 



m#)\Z&M.2ftZ>. ft*. ^vrmgZigUO 1 6ICOV> 
Tiail/». IOES4 0l4a, 40 14b. 4 0 
1 5"bH*ICUT5^- *)>#tt6 0 0 2£»£4 0 1 0 

t©M4ioTFP c 4 o 1 7 tcm^wtc^^n 

[0 18 4] ^*5*HJjS^J-ett, 6 0 0 4£i5tt 

Tfr 6# A*-# 6 0 0 0 b. 6004OAI 

B (US®) *®5<J;-5IC7P-Att6 0 0 l£®9# 
ItTV^d^ 13 n— U 6 0 0 ORI*? V—2zM 6 0 0 1 
4^D#ltT^6>, ^M6 0 0 4 fcf&W-Tfc.&H. £ 
ft&4 0 10, j&A-tf 6 0 0 ORtf^-A 
#6 0 0 lT^/£SnT^§2l&Kfflb£^#0&A 
P£gH*-g>. -£bTli&IE£l&£X£tWi (10"2To r 

r£*T) Kb, ^#<DAoTV>3;Wtfc:&AD£gb 

[0 18 5] ($m.m4) ^^TELf>fX7'Ht* 

it^ia*si5©$e>(cpiiffl^»ns«jfi?&0 8tc^-r. 0 8 

K*5l>T, »£3 5 0 1 ±iaRW6*lfc;*-l , y*->irjlI 
TFT 3 5 0 2\Z'jX(SI<D?}m*m*TT&l&.Ztltzn^r 

o©TFT*^JSnfc*jgi:7S;t), 

Tfc«fr&V> b, h U ZT)W- m&tttvato?- 

[0 18 6] tt. ffiifflTFT3 5 0 4«^I07j^ 
Sffl^TMSnfcnft^HTFT4fV^. *H 
Jg^jTfiv'^^^r-H^jgibTV^. *HJig 

tWSTFT^HTfcib&Vi. MTFT3 5 
0 4Wh*W>&i&3 ltilE^3 6JC«J:oT, X-fy^ 
>^fTFT3 502OHH>€I35i, E LSI 
JBTFT©^- 3 7 <hKttM#JK&M3*lTV> 

[0 18 7] Sit, ELHK9lfflTFT3 5 0 3&&&1CD 
MS:ffiV^M$nfcnft*;HTFTS:IWi. 
E LSElftffl TFT ©y- 3 7 ISfiEIS 3 6 Cio 

T> X-f^f>^lTFT3 5 0 2©h*W>BEi^3 5 
t. SifflT.F T3 5O40HW >Ki^ 3 1 i^m^. 

[0 18 8] ELf^9)fflTFTttEL*^*ffinS««i£ 
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tO 1 8 9] **M0JTteELIigiW3TFT3 5 

[0190] S£fc, H W >m&4 0 ttttili&m (« 

assso 3 50 6tc^$n. jeomff^o^en 

[0 19 1] ^yf>^TFT3 5 0 2, ELSJK) 
STFT35 0 32Stt*?8£fflTFT3 5 0 4 ©-hlctegl 

gU«-ir&5¥firtJK4 2 a<56Mfc$ft3. ¥*aftJ84 2 £ 

tot, ELg$:T^^ycOTaM»C^b-5S«k^tC 

[0 19 2] 4 3tiKS*1x©«^#«]»Tft-&iB 

(^©«-&EL^Olftffi) TfcO. EL&IMB 
TFT3 5 0 3WKH ^J£K«^Mldg^£n£. 

^oi^^Kft £ffl^&*«it*fctt*n6 own 

[0 19 3] *fejgJ8£ (J?SL-<ttlM&) TE*f££ 

nfcM>^ 4 4a, 4 4bKJ:0»fife3nfeJI (WHtCffl 

fr-HBRUfrB3*l/rviftV>tf. R (#) , G (M) , 
v^x-l/>lfr:l/> (PPV) i$V\f.—)Vl3)VJ\ 

(pvk) s. *U7Wi/>MtWf6n 

•5. 

[0 194] PPV^lTiELWtbTI^ 
fc£a><b<Z)ftf&$ft*. 0tJ*.f£ fi. Shenk. H. Becker, 0. Ge 
lsen, E Kluge, W. Kreuder, and K Sprei tzer, "Polymers 
forLight Emitting Diodes " , Euro Display. Proceeding 
s, 1999, p. 33-37 J 1 0-9 2 5 7 

[0195] wwq»SBt»tuT»4. 



*;k:7x=l'>*JI!V»tttfAV». J^Jftt^3 0 - 1 5 0 n 
m Oftl<(i40~LOOnm) &?ttt£av*. 
[0 19 6] <BU 0U©«fiJ3BfcJIfcbTfliV»<5E.£ 

o-p#*5ff«ELtn5i-eD— nnr»t>T, cnid&rr* 

* * U 7 *fr*rt±* *»itr n«& 

[0197] «*.«. *aat«*«4#uv-jMmftj8 

[0 19 8] *|B«gmJ^li4 5©.hlCPBDOT 
(#Uft7x» SfctiPAni (*iJ7-U» T? 
^SIEILftAS4 6 *lftltfc»»«ljg©ELBtbTVi 
5. -tl/T, iEaftAB 4 6 OJtlcfcKBBiSWPfe* 
»S4 7 3WKIt6ns. *ftJ£0«©J§£\ 5BtJl4 5T 
^Snfc3tti±®fl!ltC|p]^oT (TFT©±?JKlR]fr 

ox) jR#stt*&«>. mmzmym-cm-ttitefs.ztsi 

[0 19 9] KM4 7 *T3»*a*lfc^TEL*?3 

5 0 5d^fiJtf5. ^^5ELlf 3 5 0 5 
li, BXWE (Bff) 4 3, 2£ttJi4 5, IE?L^EAM4 

6 mMm 4 7 -^jsta nfca >^>it mmm 
fltj&»EL*?tu-c«iiT*. ^t. 5ietosjBa»» 

[0200] ^fc**M«smi, na47o±ic$eic 

-r^^iTSD, ««ELa»OBIfl:fcJ:*»fl:*R<' 
#»ELW*5©K#;* 

[0 2 0 1] CthCDJi^tC^XWOELx^^^WM: 
'JTttAC?|V>ELHMiTFTiWT4. «oT. 

[0 2 0 2] @U!0iJ 5 ) **M^JT?«> *Mfi»J 4 
bfc«*»C*V»T. EL 315^3 5 0 5 W«it«rSfeS 
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[0 2 0 3] 09K*5V>T, ELl»fiTFT350 3 

[0204] SKI®© <HHf) 50tt 

^$B£©{t^T-fc5#Sfltl«J!^5. mfcl" 

[0 2 0 5] -fLT, *esm-e^sn>^5 la, 5 1b 

;p-c^^3tS5 2*^fifesns. ^-©±m^>j^A 

T-fe^T-feh^-h (acacKtlffi^nS) 
S«TftAB5 3. T)VS.-<y&&&T'f3.Z>mW.5 4# 
CL©^, IS® 5 4#A-/->^— -> 3 >K 
tUTfetfttE-rS. u5l/TEL5lf3 7 0 1 

[0 2 0 6] *HJ6^J©«^, IBtl5 2T-fe^b^£ 

[0207] <mmm 6 ) **ss^jt? 0 3 Lfc 
010 (a) ~ (o zm^Tistwrz. 

0J»C:fcHX. 3 8 0 1 teX-T yf>yfflTF T 3 8 0 3 
©y-SE8l (^-hM^O-SB) , 3 8 0 2ttX-f 
5/?>^fflTFT 3 8 0 3CV-7BM8 (V-xm^i& 
©-g|5) . 3 8 0 4HELilfflTFT, 3 8 0 5l» 
SflTFT, 3 8 0 6teELM£?. 3 8 0 7 
*§L 3 80 8tt3>f>fit5. 
[0 2 0 8] 010 (A) te, — ooaxnrwRfKig 

13 8 0 7£|fcffi«hbfcti-&©0iJT;&-5. BP*., =0© 
jHf£55ntjg&i(iSj&3 8 0 7 4«fiC>CW*»i:a:*±5K 

^j&$nxi^j&»c£r@to<a&s. nm.m^m 

[0 2 0 9] 010 (B) tt, €^&*Si&3 8 0 

8 Srir- hBE^3 8 0 1 £¥frldttttfc*£'©«T?* 
•S. lite* 010 (B) T««g&m3 8 0 8 hf- 

hBa»3 8 o i himiz%n\^^\zmndm.t.u-i 

3 8 0 8 hEjBH3 8 0 1 tT» 

[0 2 10] £fc. 010 (C) H 010 (B) ©fit 
tt&H*CttKftttft 3 8 0 8 SfiEi&3 8 0 1 1 

¥-ff\zmi. 3 6>JC =0©iiS:W^g3 8 0 8 



«W0tttCl3 8 0 8 h&&3 8 0 1 <D^-T 

nfr~fitmfcZ>&?\zWinz>z.t'h&®)'V&z>. £© 

mM«36©©#»£Me>T££atx#5;fcie>, ■ 

[0 2 11] (HJ60J7) 03. 0 1 OXteELffiSW 
TFT©^- h«@CA^*«E«:^f-rSfc*Ca > 

5££'fc"S]l!gX&£. ELS^glfflTFTtl/XjBHSn 

^st f t^, h*fe»MS:^ uxy- hm«s 

J; -5 eta vt e. tlfc L D DM^^T LT V^S^ 
*§*£E LiiffiTFT©y- hm®»'*^S«ffiSr# 

[0212] cco^^sw+^/tv-^^tt, 

®.<D&2\ZiL-oT : fc$L2>. 
[0213] (HM^J 8 ) #HJiE0ira2, OEL 

gp©TFT*RB#tfmr?)^tcoiiTittwr-5. <s 

^JBTFTKtP^Xte:, X-fff>^fflTFTife«E 

Lmmmr f TCDf^sw**ffl viT^s-r ^ ^ t^nitg 

[0 2 14] irf. 011 (A) \Zk?&5\Zs Tim 
(S^tirT) **®IC88:^fe&tS5 0 1 *JB**-*. * 
S^mi^S<t:^5X±:eTlteK<hbT lOOnmf 
©SftJMb£JM)l£2 0 0 nm»©S<km-ft^^t«: 

©^*^S: 1 0-2 5w t %tUT*D< <h&V>„ *J 

[0 2 15] "AiZg&LS 0 1©±I:4 5 nm®ISCD7 
r 7* -> U 3 >J8t 5 0 2 ©fi)UKftTi^fi5t-r 

M&i:©*SM<liit^tr<k:^¥^JKT i bavi. 

[0 2 16] u^>^SU (C) £T©:Eg«#S£9I 
^tiS#$¥ 1 0-247 7 3 5^«ft^±Kgiffi 

n^ss-mN i ^©TtmSr^tb 
Tffl ^fe^@«:M©^Sfl^*e§|-r Sg«Bl5S LT 

[0 2 17] ST, &BngR5 0 3 a, 5 0 3 bSrfl-TS 
^K5 0 4 Sr^fifc-TS. *H^JT:« 1 5 0 nmj¥© 
^YtS*M*fflVi5>. fUT, •RgyK5 0 4©±«CXtT 
>n-hftiri0^^'5r;P (Ni) S^-TSB (N i 
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smm) 5.05 ccon i ^mwwmzm 

to 2 1 8) 011 (B) fcjRfA'Sfc* ^Fffitt 
7rX->U3>!5 0 2 fci&ilfll-r*.. £4>l&, N i ffi 

t&vrzMm. (&rf, n i man^tv^) 5 0 6 a. 5 

3>15 0 77W&fc£ft3. 
[0 2 19] ^ck. 011 (O KaR-TiiR:. 
5 0 4£^03;£VX^£UT1 5ft£JT*~S7CX Off 
iU<H'J» £N if&aMAS 0 6a, 5 0 6blcj&n 

<J >8SJ!lrtK«£V>3) 5 0 8a, 5 0 8b^fife^n-5>. 
[0 2 2 0] 011 (C) lcST<t5»C 3FfSt£ 

SBfttTSO 0*C1 2&H0ftffltALJl&ftl*.«. 
^att«tD^U->>J3>M5 0 7cfJC??«Ef i tt 

#lt£5 0 8a, 5 0 8btCJS@$nTLS^. ^tlttU > 
Cfc*£*5E* (**J6^J-e«N i ) ©yy^y>^» 

[0 2 2 11 H«5lSC:iD#U5'»j3>it5 0 9f»fc 
j|SN i ©SSteS I MS m&-A-i*>ftVr) C± 
■5ffifl5£4fi-?4>&< ife 2 X 1 0 ^atoms/cm^cS-C^M 

i:fl!)aK*T?iBMan*tTFTWtctt«6i[ 

li^gfit (2 x 1 0»7atoms/cm3fi«,T) T&S£:^;te>n 

[0 2 2 2] H3bTtttt«AV)TttA{l:Sn. 
*«XWfc&«T F T ©g)fEK£l^£#*-&v> lx^;ncSt? 
ffifttS fttotf 'J -> U 3 >BS 5 0 9 5 ft*. 
£©#»J 5"ya>JR6 0 9ro#.£/BV>fcffi!tg5 1 0~ 
5 1 3€:/t^-^>^X@JCiD^-t-5. iS.1t. Z.<D 

&V>. (01 1 (D) ) 
[0 2 2 3] JfcK, 011 (E) tzjfct&SK:* 5 0 n 

jfcU ^-©±T&<fc#ffl^T 9 5 01dl««®»IJIM& 
3fc»l*.. aMMfcmSfT-S. 75:43, ^^H^tSm^ 

[o 2 2 4] towi«fla»T»«gtwt±eaft«ft: 

v-«Jn>Mi©^M-e^<tA^itffL. ft l 5nmJ?©# 
<J -> U 3 nx*«) 3 0 n ml? <m.<£ ->'J3> 

JRftTOftStiS. W6, 3 0 nmJS©^ft->'j3>Mi 
5 0 nmJP<Dgfcmfl;->'J 3 >Ma*Sli3nTft& 8 0 
nmPP©y-h&y£|g|5 1 4a«Ea££ttS. fitt 



S510~5 13 OKJm^OJNMfcXSIC^oT 3 0 

[0 2 2 5] 2cfc, 012 (A) t'^Ti^lC, WST* 
KW5 15a, 5 1 5b«MU >*— MfiWtS 

1 4 «h lt p a Sr##-r *^F«*7a6 (bit . p a* 

«, •R^Wlcttl 3^»cJR-r^>7^, AfflWKI4*a> 
**H— ^!SiV»5) liTFT0ls«V>fflUE&Mff 
[0 2 2 6] &** *S0lLWrttS?#^> (B 2 H 6 ) £ 

>t-— ->3 vftSftwrfeftv*. ZLCDIgKiO 1X1 
0 15~ 1 X 1 0 l8atoms/cm3 (ft&nci&s x 1 0 >«~ 
5X10 17 a toms/cm3) <DmB£V#£>>&$tS7fl&®M 

&5 16, 5 1 iim&.znz>. 

[0 2 2 7] #ar, 012 (B) fc5RTJ:5fc. 
HTXi7 5 1 9a, 5 1 9b£J&fcU y— 1 
4ft^bTnffl*ft#r*^tt*7as (SAT, nSTOfi 

*X7-f> (PH 3 ) fcWHHBbfeViT^X^Ba 

oas/ca3cDBft-?2ftir*-£. #911* SS^ISrfi 1 ^^ * 

[0 2 2 8] ^CDXgtr<tO^SnSn^M^M«t 
5 2 0 Ktt, nS^^^tm^ 2X1016~ 5X1019 
atoms/cm3 5X1017~5X10 18atoms/c 

[0 2 2 9] 012 (C) l^-Ti^H, SsflnS 

M5 1 4OTftW6*lTV»S«DTWWPfcfflV>fc7r— * 
X7=-^*ffil*«ff*UV». Sfc, 012 (A) OIS 

[0 2 3 0] *^^JO«#ICfd»^tt<Di8i^«SaYk^ 
5X*/BV»TV»*OT. }Stt<tX@«:8 0 0^1 KfW© 

^H^Tf»]fgU!!ka^ffoTt)fi:Vi„ 
[0 2 3 1] u«)Igl:iD nS^MM«5 2 0 ®« 
ff. EP^, na^F«*««S2 0OjSIH«C#fiEr*na 
W*5eR*W!ni/TV»3ftV»«l* (012 (A) COXS 
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[0 2 3 2] i^tr, 2 0 0~4 0 0nmJpeD#«JR£^ 
J&U rt?--y>fVX>f-Vn.m5 2 2-5 2 5£ffi2 
Z\<D?— hm.U5 2 2~5 2 5W^i|S»r«koT 

[0 2 3 3] fciS, y-httffitelWg©#«KT^fifcL 

(Ta) , > (Ti) , ^E«J^> (Mo) , 
yx^> (W) , ^OA (Cr) . >"J3> (Si) 

gfc?^>jg) , &rzimmm$:iiB.?>-&t>ittz& 

&m (f^Wl:UMo-W^. Mo-Ta^) . £ 
fcteltfrfE7Hfl©->UlM HK (^M»r«^>yx^> 

[0 2 3 4] *mMMT'\t. 5 0 nm*OSft:^>y^ 
7-> (WN) IK<h, 3 5 0 nmm<D&>tfX7-> (W) 

e) , tt> (Ne) ^©^gtt^X*^in-rS<h^ 
[0 2 3 5] SfcCLOBS, ?— h«@5 2 3(4nS>FM 

m'mm* 2 o©-«5ty- M&iwBis i4^bti& 

<h«teofcLDD«U££&6. &*5, •ir-h«®5 2 4 
a, 5 2 ^MJmrra^CJL*.***, H^ttttMjflK: 

[0 2 3 6] 013 (A) »C^-r«tptC, y-h 

fg52 2~5 2 5*VX^tbTeeS-^WICnS?F 

fi£SnS^FJSJt^«5 2 6-5 3 3 KtenMSt^lffilgt 
5 2 O0D1/2-1/1 0 (ft^JKte 1/3-1/ 
4) coigST«J>^^»§nsJ:5t3SS©TS. JWfrK) 
KW:, 1 X 1 0 16- 5 X 1 0 18atoms/cm3 (JUSftKtt 
3X10 3X10 18atoms/cm 3 ) <D®&W&2iV 

[0 2 3 7] 013 (B) \Zjx-?£5\Z. y-h 

IS^5S5^T|/^X HVX^ 5 3 43- 5 3 4d£JK 

>«*t»^tft«*5 3 5-5 3 9 

i). > (p H3) £fflv>&i*;i->K 

— :/£TfrV», JlCD^ttCDU >OSA« 1 X 1 0 20~ 1 
X 1 O21atoms/cm3 («SWl:(i2x 1 0 20~5 X 1 0 
21atoms/cm3) izfcZ>£5\zfflW?2>. 
[0 2 3 8] u©!SI;ioTn5 L t*)l'STFTOV 



f^ITFTIt 013 (A) OISTMbfcnl 
W#|M«5 2 8-5 3 1 (D-gR^S. CCD^nfc 

[0 2 3 9] 013 (CO JC*TJ;5JC> 1^7. 
hVX^5 3 4a~5 3 4d£Rfc£U 8ffcl:|/> ! Xh 
5 4 2 -£-LT, pS**6#l79it (* 

*E$J$U£5 4 0, 54 1, 5 4 3. 5 4 45r^T5. 
HJITtev^^ (B2H 6 ) *JBV»fc-f:*->F-:flfcfc 
£03X10 20~ 3X1 o21 a toms/cm3 (fW3lctt5 
X 1 O20~ix 1 o21 a toms/cm3y) m&.tfc.2> \Z& 

[0 2 4 0] *M$J««£5 4 0, 5 4 1, 5 4 

3 , 5 4 4 \ZlWt\Z 1X 1 0 20~ 1X10 21 a toms/cm3 

[0 2 4 1] #.\Z. 013 (D) iZ^T^iZ. 
h"7X^ 5 4 2 SlfcSbfcfk ft 1 jffRItfiUR 5 4 6 * 
MMT-S. 5ft lJfmtfifllKB 4 6tLTIt ^*#tf 

*fc, MJS«4 0 0 nm— 1. 5 w 
fTtl«SV>. 2 0 0 nmJPO^fl^<t 

1tmm<D±\z 8 0 0 nmff©m<tS^M<£«B bfcfllie 

[0 2 4 2] *:<D'&. ■^tl^tKDmBL-vma^tltznM 

^IC*3V>T^#H^,+. 5 5 013, 4mffl<DtmM. 

[0 2 4 3] $e>«r, 3-1 0 Q%<DfaMfr£tS&m^. 
tflf, 3 0 0-4 5CCT1 — 1 2V$m<Dmm*fT^ 

[0 2 4 4] ^*5, 7K^<t®a^l|ira*feg^5 4 6 
^^■r^raJrAnTt)^:^. BP%, 2 00 nmJP<Dg 

ff V>. ^W^T^b 8 0 0 nmff0tt{b£Haft&&J&L 

[0 24 5] ^tC, 014 (A) ICzK-TiiK. ^l)g 
DHIfiMRS 4 6 JH*3r*- h#fe^5 1 4lrjttLT3>^ 
i'h*-n't»J*U V-7.BEIH5 4 7-5 5 0t. H 
l"i >M.m 5 5 1-5 5 3 £®fiJtTS. *HMIM 
Tttil©tt@Sr, Til^lOOnm, 
5-<>AKS:3 0 0 nm, T ijg 1 5 0 nmSrX/t«y^ 
ttT3eK»/ftbfc3»*Jfifl!«WiIlt-r«. ffi© 
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[0 2 4 6] #U£> 5 0~5 0 0nm (ftftft|fi:tt2 0 
0~3 0 0nm) ©JPSTfl lrty ->a >f&5 5 
4 SE^f*. *H*Sfln?te3S 1 v ->^— >a >M 5 
54tl/T300 nmJl©^<tKft:->'Jn>J^SrffiVi 

[0 247] dCDBS, 3fcflSML5"J 3 »&CD®fijaC:foi 

*iit#S! i mmmms 4 6 K&a&sn, mmzfr^ 

[0 2 4 8] mz, 014 (b) ts-ri-sjc, ^WM 
tuwj-rsK. bcb (^>v->^d 

mm 5 5 sttTFTd^^-r^aji^a-fk-r^s^ 

[0 249] |g2PK*feg^5 5 5, *\/\y s s 

->a >I5 5 4lr HH >I3&5 5 3 ta-TSn > 
?P h#-;H£^fi£U B^«ffi (R§®) 5 5 6£7&& 
-TS. *§©&0y-zfttmrt:-f >>»j7A • ( I TO) IK 
SI 10 nmGDJPSlrjfcJj&U ;t^-r>^ff-5TI 

m«@tr«. m/t-f >^ajc2~2 o%«m 

{tMf&(ZnO) £II^L*:jg9iS«l&£fflV>Tfc6 
cl©iB^S@^E L^P 2 0 3 (DffiMtfcZ. 

[0250] mz, mm&stsnmm <&mt&&rtiw. 
<titmm) * 5 o o nm<Dm2\zi&f$.v. mmmm, 5 5 
6 \zm&Tz>tiLWKmau$:i&i8.is-cm 3 mmmrnm 5 

jit*sif#s. mam<Dwm*+tt\zfctzt>fr~<:f3.\r*t 

"5. 

[0 2 5 1] )k\Z, EL15 5 8RU^@ (MgAgtt 

@) 5 5 9*, n&wMmzm*T*Bmi&vfc^-i:m 

Wmfct*. fc*3. ELS 5 5 8«Miltt8 0 0-2 0 
0 nm CftMWlCtel 0 0-1 2 0nm) . |g®5 5 9 
(DJPSttl 8 0~3 0 0 nm (^fl<J(Ctt2 0 0-2 5 
0 nm) i-rtUi&H. 

[0252] ;i©iiiT»i> fr&znm-zmm. 
\znm-&mmmm&\znptt%mm\ztt\sTmkK 

[0 2 5 3] fip-fe. ST^etC^-rSiiim^Sr^T 



ELBRSg^WlC^-rS. 5fcV>T, &fclc2tJfc-r3 

u *<D-?x?$:m^xn&$&t<DELm*mtt.mzT& 

[0 2 5 4] &*5. ELl5 5 8tbTfti»OWS 

[0 2 5 5] *;fc. &^tt®5 6 0tUTtt7M-^ 
A££j£fr£T£#«JK£m>n«&V>. GMM5 6 

m*&s&Ltz&^J3mi&vte\,>T-mfcto\zjei8.?z> z. 
[0 2 5 6] m&\z. mtmmm-vfr2>&i2rtyi/'<~- 

-> a >K 561*300 nmOmZlZMffctZo 
««SI«®5 6 0d«ELM<£7|c^^6«S-r-5aS4 
JUfcf S 6 K» 2 /I y 3"S-5/ 3>g5 6 1 
bT43<CltT. ELif 2 0 3©mmtt*^6tCi««) 

[0 2 5 7] C1-5UTS14 (C) trS-ri-5^:*jficD 

S. 2 0 1^-fv?>mFT, 2 0 2#ELVIb 
MTFT. 2 0 4^idimi&ffln5^;M'STFT. 2 
0 5)WBttaiWBp^*<««TFT*lf*<5. 
[0 2 5 8] fc*. HR5tC«. 014 (C) ST^Sitb 
fee, S6C^^lC«*n&V»J:i5lcaMWt©?aiV»«B 

[0 2 5 9] CtdEM 9 ) *H»JT«, HlTSbfc 

■r*. 01 5\z^m^m^^n^v-^mmmm\si 

[0 2 6 0] *s7 bls$?Z.ir 8 0 1, (A) 8 0 

2. 5yf (B) 8 0 3, **HCwT«k5lcElianT 
V»*. fe***J6«Ttt, mo5yf (A) 8 0 2t 

uao?yf (b) 8 0 3*«» 4*©v-xm^ias_ 
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[0 2 6 1] £Oyi7«lfCLK, CLK<D©tt*iSfe 

IBSIl^lfil^J D#;Uf SL/R tt^tt^ttH \Ztk b&gE 
«§tj&>6->:7 hV^X^ 8 0 1 CA^Sns. Sfc^gRfr 

a^j $ n^-jfyvr-zm^v d «0 isr l^ris 

(A) 8 0 2»CA^J$n-&. 5>v5 L m^S_ 
LAT, S_LATO@14^SeUfc«^S_LATb 
tt^trfftHfcJftbfciEfcfre^v?- <B) 8 0 3KA 

[0 2 6 2] (A) 8 0 2©l¥UV^^COVi 

T, y-vlA4f*SL i ne_at-»jS-T«)^y5 : - 

(A) 8 0 2CD-gR8 0 4^Jtt^T^Wr?>. 77 
5=- (A) 8 0 20— 615 8 0 4«2t><Di7D>y^ H-f >/N* 

[0 2 6 3] 7 7f (A) 8 0 2 CD — SB 8 0 4 0±SS 
£0 1 6 831a. 831b te^n-^ft, 9 y 

j- (a) 8 0 20— g&8 0 4*ta-rs-f>/t— rJ'CO IO 

* TFT OgttBT* D, 8 36 ttR-f >A- 
^Ol -p<£^J5fc-r-&T F TW^fficoy- MSTJbS. 
ifc8 3 2 a, 8 3 2 bte-Wen. 7*;? (A) 8 0 

2 CO— 35 8 0 4 -5 % 5 1 OCD-f >A*-^ 
£>TFT©ffit£JfT-&>9, 8 3 7 a, 8 3 7bttSttB 
8 3 2 a, 8 3 2 b±lC*n*h«l*Stt&y'- VW& 

h«ffi8 3 7 a, 8 3 7 b««^<J»C 

[0 2 6 4] 8 3 3 a. 8 3 3 b te^-n^tx. 'yvf- 
(A) 8 0 2CD— gP8 0 4dCflTf *^Dy{r K-f >A*- 
^mo«&j&r&TFT0£ttjr?&«. gftl8 3 

3 a±C«y*- h«©8 3 8 a. 8 3 8 b^tStlT 
*59, ^^y-NHifttft-aXVi*. tfcfitt!8 3 

3 b±ICtty— hnM 8 3 8 b. 8 3 9#iatte>ftT43 

[0 2 6 5] 8 3 4a. 8 3 4btt-enm 7 7f 
(A) 8 0 2<D— gR8 0 4*6g"t*S"b5 lOO^Dyi? 
H-f >r\—9 Zl&f£tZ>T F TOJgtegT-fcS. SttA 
8 3 4aJiC«y-h«®8 3 9, 8 4 0)WRtt6tlT 

4 b±fctt$»- 8 4 0. 84 1 )WKtt&ftT*3 

[0 2 6 6] dgffiftll 0) *JSi(!)ELf-f7^W 
KfcV»T, ELaHfrPOT«ELB£fflV>£ttStm 

a, ««ELtmcia5tsftr» atatELtmfcja^T 

tt ST F TSrffl v^irtn«^ 6ftV>. 

[026 7] ifcia, K^neseeanvEcDftv^ 
*ELtm*«n*ann»i. i&mz.m* %>z.t.\m 

[0 2 6 8] sfefc. 44»IEMO|RdtH:. Hfl60Jl~9C9 



[02 6 9] (MM* 1 1 ) *5!WlC*iViT. ELlt 

^t8t^H«AlQ3 (h'JX-8-^yU7-f h-7)V 
5-<>A) , TP D (hU7i^75XW») 

te, PPV (#iJ7x-^>tf-W'» , PVK (#U 
[0 2 7 0] #U (K^JS) WtftfjHte, Xtf 

[0 2 7 1] *fc*5BW©EL5*-f^^W *«*■*■* E 
L*?fc43V»T, *OEL*^Wfirr*ELJI*». «^ 

[0 2 7 2] h^y ^>WtoWfiF 

[0 2 7 3] *te*T»ELJBCH-/t>h QfWfa) £ 
8s»U ^&EL)f©^CD££«3-t!-Tfc&V>. H 
— /*>h£bT, DCM1. t-ffl'VyK. 
^•7U>6. TP B. H>«4K^(jr6n«. 

[0 2 74] (*M««J 1 2 ) *H35£0JT-Ii, *I6^CD E 
Lx-fX:7V-n;r3Vvc®2 1 (A) . (B) SrffiViT 
fitt^-rs. 02 1 (A) \t, ELlff«)»|iSft&TF 
T««fc43V>T. EL3lffoaA*Ttf-3fctt«ft*r 
±®0T*5. MTSSnfc6 8 0 lttV-xm^ 

^»[iiES, 6802a tt^^jx^ffly- hmnwmm 
Ks 6802hi-m3kmtf-hmmmm®&. 6so 

3\tW%®>~C$>2>. $.fz, 6 8 O4tt30n-», 6 8 0 
5 «35 1 , 6 8 0 6 ttft 2 ->-J^ t) , jK 

1 ->-;l/^6 8 0 5Tn&n&ftffla;b/t--&£TFT 
-Stt^«9mir(i^Wtf 6 8 0 7 (02 1 (B) #ffiD *t 

[0 2 7 5] /i*5. 6 8 0 8t*y— XOTSUBAil9R|6 
8 0 1, S^jX^-ffly- hftPHUBMBI&e 8 0 2 a. 

h«^«9K9lt5iK 6 8 0 2 b-R.zmm& 6 8 

0 3 \zAJitsft%m^*&m?ztz&<Dmgffl.m.-e& 

0. ^SBtftStW^Sg^t^SFPC (7l/*->^;V 
^'J > hU— +y h) 6 8 0 9 6 tfx^-m^-^^ d y 
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[0 2 7 6] tilT, 02 1 (A) &A-A' XSJ»fb 
fc«f®t*a^-rSWfffi0*0 2 1 (B) tOpf. ft*5, 

021 (a) . (b) -cnm-mffimzm-onn&m 

V*XV>5. 

[0 2 7 71 021 (B) ISKf iSK, Sffi6 8 0 0 
_Ltrl;®5iteB6 8 0 3. v-Xffi^^idlHli^ 6 8 0 1 

a^jfcsnx* o , Pi^es 6 80 3HE L^Ttssns 

«tft£frOTTS;fc«>CDTFT (BTF, ELBSdfflTFT 
£V>3) 6 8 5 1 t*r<D H W >K:tt^#Hd£^3ft£: 

is^«@6 8 5 2&$tsmk<mmz±KiW&.zi\z>. 

*^S0iJX-ttE L»TF T6 8 5 14 9**e*1Mk 
TFTtTS. V — X«^i^E»lHlS& 6 8 0 ltt 

nft^HTFT6 8 5 3 tpft^MTFT6 8 

[0278] «-H^fSH*@@©TIC* 5-7 ^ il^ 
(R) 68 5 5, #5-7 -fJl^ (G) 6 85 6Rtf# 

^—y^W (B) (Bara?) **LTV»*. £;ix 

x^—y^w (r) i«#fi3t«rjaffl-r-g>*7-7w 
;k5H?*o, #5-7^;i^ (O te&eft^Siffl-rs 

#5-7-f £5-7-* Jl^ (B) te#£3fc£J*tij 

-rs#5— fc*. #5-7^;i^ 

(R) 6 8 5 5 ttftfiXftOBBlZ. fjj—y 4 W 

(G) 6 8 5 6 HtteXKOBXK:. 

(B) WWftJB'fcOSBfcRI'teftS. 

[0 2 7 9] ZinBO*?— 74Jl^&ttiftb*£-ti!>tt 

n*. «*«^^«!>B*fr6ttEL*^6#ft3fc 

jwaatsns c*«t«TMa3MWi«iKi*i*-3Tiwt 

an*) *t, #fi^*atH-r^>*7-7 

[0 2 8 0] «*©*5-7-f^fe^V»a:V»« 
*ifcV»B»WBJ:D3*. UfcUa&tS, ^sskboj: 

[0 2 8 1] &43, £5-7^;i/*£a&tt58ij&lia!3fc 

aasan.Tv»*««, EL*?ttefi563H£©%>o*jBv>T 
v»fc. tows-, *fi*t«ia-r«ctt*!iflD»fto»ft 

HbXH&fcfc. MftOftTeSV^TV)^. b#>b 

[0282] ^k. ®ma®6 8 5 2\tmmmnm~im 

JfcStt. EL«^©»«tLT«M6T*. Sfc. BBB 



®6 8 5 2aR£l;:ttl(tBR6 8 5 7tfl»ti&tU £5 

n?»fiic»t"r*fE*Ji 6 8 5 8, m&tzs&ttzwt 

■ 6 8 5 9M&jKSns. ft*5, B^bftfritfRttTS 

[0 2 8 3] &*5, %%B 6858, 6859 <B&&£ 

S. S&. 5BtB3WTft<« : PftAJi. m^SIM, 
ESJ*^ SfcttiEFLftAB *B*£totffcftB*ift t 

bXfc&V*. 

[0 2 8 4] Sfc. «J3BW©±KttELB?©B«6 

»|g@6 8 6 Ott±T®BBJ£#B.T?fc0. KMEi^6 
8 0 8 UTFPC6 8 0 9 CBAftfc&SESftT 

[0 2 8 5] JfcK, Sl>"-W6 8 0 5*5*^^> 

-M6 8 0 4$rftSD^-fc-Br-5. -E"bX, TFT*&. * 
/t-»6 8 0 4Rtf£§ 1 ->-;W 6 8 0 5XB£nfcfK 

m*nz&me, b o 7 *xa»ftAjfet:«t 

[0 2 8 6] £fc, ;MdEMTtt£tttt6 8 0 7 K^ft 
RBttttft 6 8 6 1 tLT^t/N'U ^A5®H bX*3 
<. ft:*. **«M^JX'tt!RStt«!lH*^#<Cl^]nbX 

T*Btt WR £JH lr»* £ <h t> "IffiXfc 

[0287] ^m*J6 8 o 7 &3&mmstsiit\& 

tt^lr J: DWika-ftlta> ^ 1 ->-;W 6 8 0 5 {C^fife 
£ftfcHPgfl (0^-&T) ft»<. SBl*y-A«680 
5©§BOgl?«rSV^c6, #«te8»6-8 6 2*JllV»T« 
^IEiS6 8 0 8SI^F P C 6 8 0 9 ^t^WC^St 
*. * 6 ^1 : s-)Vtt 6 8 0 5 0©^g?RtXF P C 
6 8 0 9 0- 35£®'5J;'5K:fg2->-;W#6 8 0 6 
W*. B 2 ->-;M* 6 8 0 6^11 ->-;^ 6 8 0 7 t 

[0 2 8 8] KJiOJ:3ft*atftBV»TEL*F*j(S« 
»6 80 7 tit AT* C t ICi 0 , E L^TZn&fr 

[0 2 8 9] *WH*BV»*£tTjtflFO««* 

^mmm <?>mm. 54> zum z. tatr fc»e>, 

[0 29 0] (HM«iJ 1 3 ) **M0ijX«, HM^J 1 2 
»C^bft:ELx^X7'Wlr*V>X, ELB^SXT 
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w^ii«02i <b) t.mm-c$>z><D~T?mg8!>ftiz%i 

[0 29 1] *HiSfl«mai®PSgi56 9 0 1 K«E L^g) 
ffiTFT6 9 0 2 iLTn^Y*;PSTFTa*/BV>6*l 
TV>3. ELSKSWHTFT6 9 0 2©HW>«C 

«ja^€®6 9 o 3AS€^w»cgaK$n, c:©®^*® 
mrnm^mmmme 9 0 3^EL^©is@«i:^*. 

[0 2 9 2] *^SrfflViT^fife$nfe#€»C^! 

^-r^sBtn 6 8 5 8. &e \z.f&ttz>mtm 6859 
5. ^©sw#«M6 9 0 ^tEhm^mmt^. 

[0 293] 3 £ IC, *HSS^JT«* 7— y << )V? 
(R) 69 05, f37— y<OV? (G) 6 9 0 
7-y<()V9 (B) (0^-&f) *t#/t-#6 8 0 4K 

-««§KiRi7&^fc», 022 <D«itt-rti«^-©^©s 

[0 294] ^Mm<F>& : 0\Z.1l=7-y4)V*? (R) 6 

9 0 5. ft^—y-ov? (g) 6 9 o y >t 

)V? (B) (HaHH") #6 8 0 4fcRtt-5 

[0295] mmm 1 4 ) *%bj £ # ^tms nfc 
tff-^xyi/'f. 4$KELx-rx:/wi*i!S*fcST 

[0296] -^(Dmfm^mMtLTkt. tf«^ 
^, A.y^'^hT'fx^w (=r 

-y;i«x^^^w) , y-Atst, > 3 

e>ns. -?-tte>©— #j£0i 7 ic^-r. 

[0 2 9 7] 017 (A) tt/*- V:hJK3>fc!:i.— ^T? 
$.0, 2M*2 0 0 1, gtffc2 0 0 2, S^8f52 0 0 3, 
*-#-F2 0 0 4^£^?l. #&BJ1©E L-r-f X:7V 

^-v^n>t!a.-^co^Sf;2 0 0 3 K/Hv^ 

[0 29 8]@17 (B) tttf^^7T*0. *fr 
2 10 1, 2 10 2, ©jSAfigR 2103. 

X-f «^^2 1 0 4, A*^U-2 10 5. S&SP2 1 0 
6^£#tf. *%^OELx^X^Wttlfx^^7 
CDS^gf52 1 0 2 fcfflV>-5;i£a*T£5. 

[0 2 9 9] 017 (C) WSSBROttVtSOEL^ 



7)V2 3 0 2 . SSI$B5tn> F 2 3 0 3. ^^-^ 2 
3 0 4, yt&Mi 2 3 0 5, ^ftgR2 3 0 6^£-g"tr. * 
S?!©ELf>fXyH tafflgBBf»3#tta©E L«^g 
W<DW*M2 3 0 6Km>5iL£*fiTr#5. 

[O3oo]0i7 (d) \zm&m&ttffiz-tdm@m£. 

mm (*^CliDVDH^B) *#2 4 0 

1, fE&B£& (CD, LDJfcllDVDf) 2 40 2, 

I#X-f7?2 4 0 3. ^jRgB (a) 2 40 4, ^5Rg& 
(b) 2 40 5^£#tr. ^SSK (a) HitLTEB^ 

ff?g£3^u (b) itMtVTy&mmzm: 
-r***, ^wroEL^x^wttia^^^^fc 

iB&f9&g«©^R8|5 (a) , (b) izM^ZZtW 

[030 11 01 7 (E) ItmftWk OE/t-f AO 3>tT 
i-^Ta&D, *&2 5 0 1, *^9SP2 5 0 2, gUt 
952 5 0 3, S^7f2 50 4. *S;gR2 5 0 5^ 
fc^tf. *Sf©ELrayK 2 5 0 5 

£. 

[0 3 0 2] MtEL*m®BtW^< 

[0303] GLkofsc. *&m<Dmmffim\*mt>T& 
^fc, *m&me>n : ?m.mi*9m.M 1 ~ 1 3 © t*© 

[0 3 0 4] (*J60J 1 5 ) *5fiW®«rit*«-J-<& E L 

[0 3 0 5] mm^w-i xtmn4-( yj-, w$m<w 

*-r§H*^C« 6 4 0 X 4 8 0 (VGA) , *,J>7tim. 
^, EL^©^ffit^@roKtC^SS^«iE«6 

v. ran^4 8%, v-xmmmmm&owghmmk 
a 6 . 2 5MHz, y- hmnffimmm&omwimmk 

1 2 6kHz, y- hm-^«IIBS)lHli^©ffiKi«Ett 1 
0 V , 6 If >y h ©xv 5 ^ )Vf-^mn Y) 6 
4Pgflco^?:ff'5Jl«i:/5«BJt6lfi&*. ^17l^-A 
JiW Sfe 0 ©S^gP!©i6P0<Z)f!l£- -It) 
IJ6 3. 0%Tfc£. 
[0 3 0 6] ^t5*%BJ©<»BRliJ:ii!£Lfctt«JCl!Bje$ 

[0 30 7] <M1km 1 6 ) *HM«iJ-Ctt, n \£y h<D 
T, &nmmr rl~Trn ©tbM-r-5J®^»C"PV>TSi 

[0308] 024 \z*$m.m<Dmwrtik ^-r^-r 5 
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SJBfilT d 1 £#©^8IH (*$m&\X\ZT r n 

*^*£nidiB5£$tvf , t r i e 
[0309] f3.^^mmmim<o±x(omw.mt^m\z 

[0 3 103 QKttffl 1 7 ) *|S®C5JT«. *&9§ 

[0 3 11] 02 5 (A) IZtR Vrz^MW.&\<DE L 
X7U-i\Z* ®il!g|5£20fc#f!lU iS^S|5A2 5 0 1 
t®5ia5B 2 5 0 2 fclC#*vHTV»<5. ^l/TV-Xfl 
WHMaKA 2 5 0 3, h«<HWB» 

E8&A2 5 o 4»rfl«acffly— hmnmmmm&A 2 5 

0 5^ft-rS^ttC<toT, WMffl>A 2 5 0 1CH& 
©¥$hWRjRaftS. *fcV-*fl»«B»ia*B 2 5 
0 6, *«&9JB4*- hfl^SUESllelg&B 2 5 0 7 RZ* 

mum?- bmnmmwim&B 250 8jwn«rrsE.4: 

C J:oT, mm&B 2 5 0 2 £«*©¥#*%* 3 tl 

•5. 

[0312] ^vxmm^A 2501 ic^snfc^fl- 

©H«kt, HfSlgRB 2 5 0 2 K3BjftSttfc¥#©1H«fc 

[0313] 025 (B) IC/fvl/fcELr^f^yH 
tt. V-*«<HM»ia»A 2 5 1 3**6im»a©V 
-Xffi^fc^^l^-^m^A^ftS. *L-T 
V-^«*MMB*ia»B 2 5 1 4fc,kt>Tjfc&#IR#B 

[0 3 14] *fc»*&*J8$»- h«^«UBIUl»A 2 
5 1 5H:iq^24:C!}*«]&^/By>-hA^ttBlU&IB 

•5. JWWKMS*©****'fy^>^JBTFT*tt 

^*A^-r*. 

[0 3 15] M*ffly-h«^i(SIK®llll^A2 5 16H 

\z\mm<Dmt zm&m tft^he LHMi t f 

[0 3 16] ±Efltfi5tKctoTHfg§(5 2 5 1 1 KM9k/fi 

j^fijt^ns. frte*mi&m\,ti&<?>±T<DmMmt&&\z 



[0 3 17] OB&M 1 8) *JB««Ttt. *X9!OE 

siwrr e l mmm tft sbm s its 

[0 3 18] EL*?tt, B]Al3n«ttJBE#(d>L-Tfc& 

«fnsa*fto±^$*^ttT i b, ELamcwanstt 

5Ma«*£0g5fl;LfcV>. -£-LT, EL*?©** 
ft) £fc«fc 0 E L#F©HK#Wfrr«£ 

t)t). EL*^ft«tn*«*©**s («tkii) 

-r*Htt:J:DEL*?©>l!ftftWip-J-***». TFT 

©wttfcfe&**i*T6<, e L«?©«K©wfp«tata 

[0 3 19] 0 2 6£#M-t£. 02 6 (A) tt. 0 3 
\Z5KLtt&m<DELy ; -<( XyU-l (DWmz&^T, E 
LffiftJBTFTl 0 8*±»EL«f 1 1 0©*fifi!c8B# 
©*Sr0^L/fcfe©T*S. 02 6 (B) fcte, 02 6 

(A) T«lfcE LIBIT FT 1 0 8*±tfE L«f 
1 1 0©«JE««£lftt<£:^T. £*50 2 6 (B) TSRT 
ELKidffiTFT 1 0 8©«JEfttiS#tt©^7tt. V 
— K U"f >ffi^t©ffil©mET?S-5 VdsCMT 
S. E LUMB.T FT 10 8OFH >K3tn«tttt© 
TCfTSSr^LTiJO. 3&£B2 6 (B) (CliE LIES!) 
MTFT1 0 8©V— MtS©m©tt£ET 
«&Vcs©tt©A&«IHk©^77«^LTV^. 

[0 3 201 02 6 (A) KjRbfciSfc, ELif 1 
1 0 om^Mtn^lMM 1 1 lW^lC^-smjEESrV 
EL- «®0yS8&lCg^£n-5Sft? 2 6 0 1 £ E L*? 1 

i o<on\^w.ui i i©ratc*^sttjEsv T t-r-5. 
v T »«s0yeci©fittic <t ■=> Tst<Dmt)i®%. z n 

*. SfcELBMAfTFTl 0 8©V~:*ffltt* KH 
>1K<MRI©WE« V D s. E LKfflAT F T 1 0 8 ©<5r*— 

h«Kcaatan«iiai2 6 o 2 tv-^«wtt©mi© 

€£E, 0*0 E LBRflT F T 1 0 8 O^- htSt V 

-X^©K ©«m* V G S tf*. 

[0 3 2 1] ELHlSlffiTFT 1 0 8 ten^-v^-JUST 
F T T%> P f- + ^Affl T F T T % i: ^ ST t> ft VJ. 

[0 3 2 2] ELlftfflTFT 10 8 tEL$? 

1 1 0t(«[Ji»cS«atlTV»*. i^T, W*? (E 
LffiSbfflTFT 1 0 8 iELff 1 1 0) £ES*l5«?i!E 

m\mv-e&2>. fox. 026 (a) i^ufcELS 

ifflTFTl 0 8 tELSHFl lOitt, i^*^©«flE 

s«f^tt**-r^7 7©5^ (nf^j%) iz^x^m-r 

•5. 02 6 (B) K43V»T\ V EL tt, ^tfil«®l 11© 
€&tid^T©f|'lii©W©aElC^S. V DS «, E 
LffiSlffiT F T 1 0 8 ©Si? 2 6 0 1 T©*ffi£ftfMl 
T©«fit©W©«ElC34*. -0*0, V T J4, V EL i: 
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v D s©fnK:^uv>. 

[0 3 2 3] VcstiEfc^ttfettft-K^ViT* 
02 6 (B) fr6»*5J:5C. ELEiWHTF 
T 1 0 8(0 I Vgs-Vth I ^<&5c^nt, *V> 
J^^L^xh I Vqs I tfijZ.%<tS.2>\Z'Z)tVT^ ELSfdffiT 
FT10 8»C«fn5€tiftW3&^#<^^. VTHti 
ELfgiWTFTl 0 8Cl/tV>MEt$5. ioT 
02 6 (B) fr&#frSJ:3K:,, I V G s I 

aMl:*^TEL^l 1 0 ^tSn«.««fflt ! b^ 
f&X%< foZ>. ELSS^l 1 0 ©»&«:. ELlf 1 1 

[0 3 2 4] I Vqs I tfi'X.&<'fo2>Z.t\z£.~DTELM 

f no zmnzmmmifiXig <ast. m«E<»tc^ i; 

TV E L®iW*<^. -£"L-TV T ©;*:;£ 
*Sf&©S&K:J;oT5££oTU5©T, V EL #7C£<fc 

[0 3 2 5] tfc02 6 (B) KSKL-fciSK, ELg 
SdffTFT©«JES^tttt. V cs tV DS Ottl;j;oT 

2ocoM®ic^iten%. I vgs-vth i< I v D s I t 
$«fflfttfttftlft(fo I vgs-vjh I > I vds I 

[0 3 2 6] fi&miC&tvrH&T0£L;M£D£ 
O. ^I D S«ELKS(]fflTFTl 0 8©^*;W6M& 

^Srssnsasitfln?*^. £fc£ = /iCow/L-e& 

D. wttELHWTFT10 8©»m C 0 ti*& 

®st&& d ©y— w/ l «^ * *;we*j£$U£© 

[0 32 7] 

Kl] lDS=/3 (V G s-V TH ) 2 /2 

[0 3 2 8] *fcl«B^lC*VvT^T©St2jMfcD 

[0 32 9] 

K2] lDS=3 { (V GS -V TH ) V DS -V DS 2/2} 
[0 3 3 0] &.ifriE>t>frZ>£5lz. fiftftCtftlc£v*T 

[0 3 3 1] -7j> a2*6to*»*J:3lc, flffitiRK 
tt* VDstVcstKJ:D«*tt««3&*S. I V G s I 
*<l/TV»<i, ELKidfflTFT 1 0 8t$RXHW*T 
ftfftSiit&S. -tL-T, VBL%>**JC**<ft-3 
TVX. ioT, V EL 5&t;*#<fto£:5m7> V D s^/Jn 

SSfifc/J^O&S. ■€■©&»&, IV G sl£*£< LTV»o 
Tfc, ««fiitttli»nLC<<J5:oT<-5. I V G s I =°° 
(C&-?fcB#, «tfifl»= I nAi&ftS. OSO, I Vqs I 

I mutt, V EL = V T C0B#IC, ELlf 110& 

[0 3 3 2] Z.<D&o\Z I V G s I 0****«fPT*C: 
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